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Sony HD Handycam® camcorder 

The same minds behind the professional cameras used by nearly every 
sports network are behind the Sony HD Handycam camcorders, bringing 
your memories the high-definition clarity and color they deserve. 
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Sony Cyber-shot® camera with HD output 

The Sony Cyber-shot "camera captures your memories in perfect HD. Now you can 
watch your photos like you watch your favorite TV shows. In high definition. 5 



Full HD. MotionFlow technology, and 10 bit pane! available on select BRAVIA models Screen image} simulated. 
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High Definition. It's in our DNA. 



Whether it's the Sony professional HD 
cameras used in sports and entertainment 
or the Sony HD products you use at home, 
they all share the same genetic code. 
We call it HDNA. Our passion and knowledge 
for all things high definition extend through 
every HD product we make. HDNA is what 
allows Sony to bring you truly unmatched 

HD experiences. 
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BECAUSE BOMB SNIFFING DOGS DON'T WORK WELL UNDERWATER. 



erator who's nowhere i 



It locates and destroys underwater mines at the com 
And it's just one example of the cutting-edge technology you'll be able to get your hands on when you 
become a proud part of the U.S. Navy. To learn more, visit navy.com or call 1 -800-USA-NAVY 



$ 2007 Paw for by the U S Navy. A* rights reserved 
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THE FUTURE OF FLIGHT 



36 THF HYPFRSONIC ABF IS NFAR 

From Virginia to Australia, the global 
race is on to build a jet engine that 
has no moving parts — and flies up to 
Mach 15. By Michael Belfiore 
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50 PAGING DR. FEAR 

Neuroscientist Joseph LeDoux eliminates 
fears by blocking the memories that cause 
them. Next up: a pill that can cure your 
snake phobia? By Michael Behar 

HOW IT WORKS 

58 THE WORLD S BIGGEST 
TELESCOPE 

Finding distant planets takes nearly 
1,000 mirrors — and a whole lot of 
glass cleaner By Bjom Carey 

FIELDWORK 

60 THE GATHERERS 

They scour war-torn countries in search 
of lentils, barley and chickpeas to store 
in a doomsday vault on top of the world 
These foot soldiers in the fight to pre- 
serve our crops may someday save us 
from extinction By Hillary Rosner 



£2 YOUR GUIDE TO THE 
YEAR IN SCIENCE: 2008 

Jellyfish invasions, Internet 
auctions, god particles: 
Read about the year's 
biggest science stories 
before they happen. 
Bonus: How to decipher 
geeky jargon and when to 
buy a DeLorean. 
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REGULARS 



MEGAPIXELS 



08 THE MUST-SEE PHOTOS OF THE MONTH 

A two-tone moon; a flying saucer with wheels. 



WHAT'S NEW 



13 COMPUTING 

How to blanket the planet with the Internet. 

14 THE GOODS 
A hard drive that survives water; a skate that melts ice. 
18 PHOTOGRAPHY 

Cameras that shoot in the dark. 
20 AUTOMOTIVE 

An engine that's half gas, half diesel and all power. 



HEADLINES 



27 MEDICINE 

Surprising lessons from a failed HIV vaccine. 

28 SPACE 

Creating an eco-friendly habitat on the moon. 
30 HEALTH 

Plague-infected monkey bites and 
other biodefense bloopers. 
35 THE EQUATION 

Essence of frog skin: the superbug cure? 



VIVA C.E.S.! 

PopSci hits the Vegas strip and the Consumer Electronics Show to bring 
you complete coverage of the tech you'll be begging for this year. Robots! 
TVs! Robot TVs! From January 7 through 10 we'll be checking out gadgets 
around the clock, and so should you. Check out popsci.com/ces2008 for 
photo galleries, video from the show and more. 
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69 YOU BUILT WHATV. 

A real-life Star Wars rocket, co-piloted by a fiberglass R2-D2. 
72 BUILD IT 

A wireless display turns a block of wood into a news-reader. 
1L GRAY MATTER 

Trial by fire: sorting true titanium products from fakes. 
76 ASK A GEEK 

Use your cellphone to get your laptop online. 



MORE DAILY NEWS! 



► LUNAR LUXE 

Peek inside a base station on the moon that's 
equipped with everything from gardens to 
studio apartments. See our conceptual ani- 
mation of Luna Gaia at popsci.com/lunagaia. 



THE BREAKDOWN 

How can that guy scale a cliff in five minutes? What could make beer freeze 
that fast? Expand your mind when PopSci takes your favorite holy-crap, 
look-at-that YouTube videos and reveals their inner scientific workings at 
popsci. com/breakdown. 



FYI 



79 Tangled Christmas lights, coffee breath 
and space funerals. 
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06 THE INBOX 

1 04 ppx : the PopSci predictions exchange 



IPIP^ 



BET ON THE FUTURE 
AT PPX.POPSCI.COM 



< PREDICTING 08 

The top science stories of 
tomorrow are the ripe propo- 
sitions of today. Will China 
figure out how to control the 
weather? Will NASA find life 
on Mars? Learn more on page 
42, and then bet on the future 
at ppx.popsci.com. 
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IF THIS IS YOUR IDEA OF A WIND TUNNEL, 

THIS MUST BE YOUR IDEA OF A TRUCK. 

If you're the type who knocks the world down to size, you need a truck durable enough to help you do that. 
Ford F-150. It's got the strongest frame of any half-ton pickup. So it's not surprising Ford F-Series has more trucks 
on the road with 250,000 miles than any other brand* Check it out at fordvehicles.com. '08 FORD F-150 



BUILT 

TOUGH 



* Based on vehicle registration data and latest odometer readings available to R L Polk & Co. for 1992 and newer model year full-si/e pickups still on the road in the U.S. as of 1/1/07. 
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Why a Manned Mission 

To a Space Rock Is \ 

Key to NASA's Future 

DESTINATION: 
ASTEROID < 




"'SI t 



BRILLIANT 10 




Rock Hop 

Thinking about a manned 
expedition to an asteroid 
seems a bit premature 
["NASA's New Target," 
November 2007]. At pres- 
ent, NASA can't even send 
a manned expedition to 
the International Space 
Station at an acceptable 
level of safety or cost. The 
new Constellation vehicles 
will be an improvement, 
but if NASA ever wants to 
go beyond Earth's orbit, it 
will need to get over the 
idea of using a heavy-lift 
launch vehicle that can 
be flown only once. A 
lighter, reusable vehicle 
that stops in orbit to refuel 
before proceeding on to 
an asteroid or Mars could 
do much more for a small 
fraction of the cost. 
Dick Morris 
Lynnwood, Wash. 



Steel Yourself 

The "Burning Metal" experiment 
[How 2.0, Nov.] has practical appli- 
cations. For years, I have carried 
in my "Montana winter survival 
kit" a nine-volt hattery, some kin- 
dling and a small bag of fine steel 
wool. Tuck the steel under the 
kindling, touch the battery to it, 
blow on it, and presto — you'll have 
a fire almost instantly, even in 
windy conditions, fust make sure 
the steel wool and battery stay 
separated while you're walking! 
Al Smith 

Great Falls, Mont. 

Author Theodore Gray replies: 
This is indeed a great fire 
starter. But don't use a lithium 
battery, which can overheat 
and burst if shorted out. 



Corrections 
The credits in "Theoretical 
Plumber" ["The Brilliant 10," Nov.] 
should have attributed the top 
photograph to John Nikolai and 
the bottom image to Jeremy A. 
Levitan and Martin Bazant/MIT. 

Because of a printing error, our 
article on HDMI 1.3 [December 
2007] didn't properly illustrate 
the technology's effect. A "Before" 
image should have shown rings of 
color instead of appearing grainy. 
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Love hi-def movies? 
Put me in your laptop, 
sit back, and enjoy the 
smooth-playing show. 




GIVE THE GIFT OF INTEL* CENTRINO* DUO PROCESSOR TECHNOLOGY. 

Buy an eligible Intel Centrino Duo-based notebook at Buy.com this holiday season 
and get up to $20 of your favorite DVDs for free * Learn more at buy.com/centrino 

GREAT COMPUTING STARTS WITH INTEL INSIDE. Buy.COirf 



Centrino 

Duo 



•Limited time offer: Promotion ends 12/15/2007. DVDs' value not to exceed $20. Offer cannot be combined with other Buy.com coupons. Visit www.buy.com/centrino to view 
eligible notebooks and for all terms and conditions. -"-System performance, high-definition quality and video playback will vary depending on your specific operating system, 
hardware, chipset and software configurations. 

O2007 Intel Corporation. All rights reserved. Intel, the Intel logo and Centrino are trademarks of Intel Corporation in the U S. and other countries. "Buy.com" and the Buy.com 
logo is a trademark of BUY.COM Inc. 
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MEGAPIXELS 



DARK SIDE OF THE MOON 

A recent flyby of Saturn's moon lapetus has helped 
scientists decode its startling two-toned surface 

Situated 950 million miles from Earth, a bizarre walnut-shaped moon, lapetus, makes its 
79-day trip around Saturn. A recent flyby of the icy satellite by the spacecraft Cassmi has 
garnered data and photos that help explain its patchy surface coloring. NASA scientists 
believe that the white parts of the moon are mostly bare ice, while on the black parts, 
the surface ice is blanketed with a fine dust that could come from another of Saturn's 60 
moons. The yin-yang contrast is made more dramatic by a process called thermal seg- 
regation. When the dust-sprinkled side of lapetus rotates into the sunlight, the ice under 
the dust on that side evaporates, leaving behind the concentrated dark debris. The water 
vapor then recondenses on the cold regions of the moon, heightening their snow-white 
appearance. Cassini is scheduled to study Saturn and its moons through at least the 
middle of 2010, checking out other sights like the water-vapor jets of Enceladus and the 
hydrocarbon seas that dot the surface of Titan. BY SABA BERHIE 
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PULLING AWAY The Aptera goes 
from 0 to 60 in 10 seconds and tops 
out at 95 miles per hour. 



DRIVING 
SAUCER 

300 miles per gallon 
never looked so good 

Five years ago, engineer Steve Fam- 
bro realized that up to 70 percent of 
the total energy it takes to power a 
vehicle goes into pushing the air in 
front of it out of the way. With that in 
mind, he stripped the car's exterior 
design of everything inessential and 
asked: What is the lowest-drag shape 
that can surround two occupants side 
by side? His answer is this teardrop- 
shaped three-wheeler, which has a 
drag coefficient of just 0.11. (In com- 
parison, the eco-juggernaut Toyota 
Prius has a relatively parachute-like 
coefficient of 0.26.) High-strength 
composites drop the weight to approxi- 
mately 1,400 pounds, and an electric 
motor combined with a one-cylinder 
engine powers the package. The 
resulting commuter pod, the Aptera, 
will wring 300 miles out of a gallon of 
ordinary gasoline. Once production 
starts late this year, prospective driv- 
ers might need a motorcycle license, 
approximately $30,000, and a West 
Coast address— initially, the Aptera will 
be available only in California. 
BY MATTHEW COKELEY 
PHOTOGRAPHS BY AARON FELDMAN 



KEEP ROLLIN' To protect passen- 
gers, the Aptera has a roll-cage 
design similar to F1 racers. 
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A lockable In-Bed Trunk: A dual-action tailgate. And the highest government 
crash-test rating: Solid proof the Ridgeline is perfectly designed to tackle 
next urban adventure. 



THE RIDGELIN 
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I^WHAT'S NEW 

TECH THAT PUTS THE FUTURE IN THE PALM OF YOUR HAND 




20 



Engines that burn 
less and churn more 




22 

A homemade gadget- 
building kit 



24 

Snowboard bindings 
that fit just right 



With the arrival of the first 
WiMax devices, you can tap into 
high-speed access anywhere 



THE DEATH KNELL for the wired Internet 
has sounded. WiMax, a new long-range 
wireless technology, will blanket cities and 
regions with wireless broadband Internet 
access when Sprint and Clearwire light up 
the first networks later this year. You'll pick 
up the signal at home with a modem like 
this Motorola CPEi 300; laptop adapters and 
Wi Max-equipped cellphones will connect 
you on the go, even in speeding cars. 

WiMax is more than just Wi-Fi on ste- 
roids. Wi-Fi uses unlicensed radio spectrum 
and must run low-power signals so that 
networks don't drown each other out. In 
contrast, Sprint and Clearwire own the 
parts of the 2.5-gigahertz spectrum that 
they will use for WiMax, so they can beam 
out stronger signals that span longer dis- 
tances with no worries about interference. 

As more coverage and gear roll out 
(Intel, Samsung and Motorola plan to 
release products this year), one WiMax 
account could get you online from several 
devices, anywhere in the country, no hot- 
spots or wires required.-GLENN Fleishman 

MOTOROLA CPEi 300 



DIMENSIONS: 7 x U in. 

RANGE: Up to 3 miles 
SPEED: Up to 8 megabits per second 
PRICE: To be determined by provider 
GET INFO: motorola.com 




CABLE KILLER WiMax 
modems replace DSL or 
cable connections at home. 
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FREE YOUR PHOTOS 

Camera packed with old 
pictures? An SD card with 
built-in Wi-Fi not only stores 
two gigabytes of photos, but 
also automatically downloads 
them to your PC when it nears 
your home network. 
Eye-Fi Card $100; eye.fi 



RUN WITH 
RHYTHM 

This MP3 player detects 
your jogging pace using an 
accelerometer and plays 
songs with matching 
tempos. (A PC program counts 
beats beforehand.) It also 
monitors your heart rate 
and mileage. Yamaha 
BODiBEAT $300; bodibeat.com 
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Most ski poles make you wriggle 
your hand into a strap. But with 
LEKI's spring-loaded clasp, you 
simply click in a loop on 
compatible gloves or a 
strap-on grip. The clasp 
releases automati- 
cally during a fall. 
LEKI SpeedS 
$120; leki.com 
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Toshiba recommends 
} Windows Vista® Home Premium 





Centrino 

Duo 



withtoshiba, 

you're not just buying a laptop, 
you're gaininga ■ 

a laptop 
expert. 



When productivity matters, it's good to have an expert by your side 

Wouldn't it be nice to get your work done more efficiently? Well, we 
can help. Just look at our Satellite* U305. It comes with Intel* Centrino* 
Duo processor technology and genuine Windows Vista* Home Premium, 
to breeze through those nasty bills and invoices. And starting at only 
4.6 pounds' and with built-in Wi-Fi, 2 you can easily stay connected to 
whomever you want, whenever you want. Say "hello" to a better way of 
doing business, www.toshiba.com/getitdone 



TOSHIBA 

Leading Innovation »> 




i We«ght may vary See Weight Legal Footnote at wwwjnfo.toshita.com. I May require purchase of additional software, external hardware, or services Transmission speeds may vary. See Wireless Legal Footnote at www.info.toshiba.com. Satellite ts 
a registered trademark of Toshiba America Information Systems, inc., and/or Toshiba Corporation Intel the Intel logo, Centrino. Intel Core, and Core Inside are trademarks of Intel Corporation in the us and other countries Windows and Windows 
Vnta are registered trademarks of Microsoft Corporation In the US and other countries All other trademarks are the property of their respective owners. While Toshiba has made every effort at the time of publication to ensure the accuracy of the 
information provided herein, product specifications, configurations, prices. systerrVcompooent/options availability are all subject to change without notice. For the most up-to-date product information about your computer, or to stay current with 
the various computer software or hardware options, visit Toshiba's Web site at www pcsupporttoshiba corn O2007 Toshiba America Information Systems. Inc. All rights reserved. 



PopSci See more hot products 

every week at popsci.com. 




SHOW ON THE GO 

Any USB TV tuner lets you 
watch shows on your com- 
puter. This one also records 
two hours of standard-def 
programs (or 30 minutes 
of high-def) to built-in 
flash memory, so you can 
take them with you. Pin- 
nacle PCTV HD Ultimate 
Stick $130; pinnaclesys.com 



HIGH-DEF, 
LOW PROFILE 

This 12-megapixel camera 
is one of the first point- 
and-shoots to capture 
high-definition (720p) 
video — its film clips rival a 
dedicated camcorder's. Just 
remember extra memory 
cards for the space-hogging 
HD files. Kodak EasyShare 
V1253 $300; kodak.com 
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POCKET 
WINDMILL 

The first palm-sized wind 
turbine can power a small 
gadget for an hour after 
30 minutes of gusts. The 
blades' deep curve lets 
them turn a generator even 
in 9mph breezes. A battery 
stores energy from the tur- 
bine, a solar panel or a wall 
socket for later use. HYmini 
From $50; hymini.com 



DISASTER-PROOF YOUR DATA 

The first fireproof and waterproof hard drive for the home is 
encased in the same concrete-based material used to insulate 
safes. Your data and all internal electronics can withstand 24 
hours underwater or short bursts of 1,550°F. SentrySafe Fire- 
Safe/Waterproof Hard Drive (80 GB) $240; sentrysafe.com 



THE THRILL 
OF ATTRACTION 

A magnetic roller-coaster kit 
sends metal balls through 
loops and other tricks. For 
a U-turn, magnets keep the 
ball firmly on a curve until it 
falls onto a track running in 
the other direction. MEGA 
Brands Magnetix iCoaster 
$80; megabrands.com 






DESKTOP DISCO 

These mini computer 
speakers create booty- 
shaking bass without 
shaking themselves off 
your desk. Two speaker 
cones push low notes out 
slots on opposite sides of 
the cabinet, canceling out 
vibrations that cause some 
speakers to move around. 
Bose Computer Music- 
Monitor $600; bose.com 




„1 MINUTI 





TWIST AND SPOUT 

This spray paint hits surfaces 
in a line, not the usual circle, 
and a dial lets you rotate the 
line to any angle. To cover a 
table leg in one downward 
swoop, say, twist the spray 
horizontally so it spans the 
entire width of the leg. 
K r y Ion Paint with EZ Touch 
360° From $3; krylon.com 
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The full-featured scanner you can take 
anywhere your business takes you. 





The ScanSnap S300. Because business doesn't always happen in the office, it's small enough to fit in your 
carry-on and does everything from scanning business cards directly into your contacts manager to adding legal size r k 
documents into emails. And since it scans eight double-sided documents per minute, you can convert stacks of m 
paperwork into searchable PDFs. Now you can stay ahead of schedule - until the next flight delay. Visit Fujitsu y 
at http://us.fujitsu.com/scanners/PS300 and | ~~ 7 
tell us how you'll ScanSnap. You might win a ' m ada P ler and USB P° wer settin 9 s * Aut0 document ,eeder V-^. 
Cmn Amoriran Pvnrocc ni« i^harii nolds up to 10 pages * Scan recei P ts ' expense reports, taxes 

diuu American express gin cnecK. and other documents . Scan to email, CardMinder and Organizer 

• Duplex color @ 600 dpi • Less than 3.1 lbs. • Only S295 



■ Admncr 
wMF EXCHANGE 

Review Advance Exchange and all our maintenance programs at www.fcpa.tujitsu.com 



FUJITSU 



PC Connec tion 



Insight 



THE POSSIBILITIES ARE INFINITE 

0 2007 Fuptai Compute Products ol America Mc. M rigMs reserved Fujitsu ana me Fujrtsu logo ate 
registered trademarks o* Fujitsu Ltd Advance Fjcnanae s a trademark o* Fujitsu Computer Products of 
America. Inc Aa otner trademarks are tr* otoperty ot their respective owners 
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■ WHAT'S NEW I PHOTOGRAPHY 
■ 



THE DARK ARTS With megapixels in 
abundance, low-light performance 
is the new battleground for digi- 
tal cameras, especially SLRs. 



m 



TECH 
TREND 



SHi 



New high- 



THE TREND 

More digital cameras now use 
CMOS (complementary metal 
oxide semiconductor) sensors. 
Unlike earlier CCD (charge- 
coupled-device) chips, CMOS 
fits analog-to-digital conver- 
sion circuitry right on the 
sensor to reduce distortions 
known as "pixel noise" — 
colored flecks that occur at 
high light-sensitivity settings 
when the camera tries to 
brighten a dark image. 



WHY NOW? 

SLRs use large sensors to 
absorb more light than 
point-and-shoots. 
CMOS is becoming 
increasingly popular 
at these sizes because 
it consumes far less 
power than CCD. 



THE BENEFIT 

At dawn or dusk, you can 
photograph outdoor vistas 
that a camera flash can't pos- 
sibly illuminate. Indoors, you'll 
capture scenes in natural light 
instead of the harsh, generic 
glow of flash.-DAN havlik 




Ithree cameras with virtual night visidn 



1. CANON EOS 60D 

As the first company to use CMOS in SLRs, 
Canon sets the benchmark. Snapping up 
to 6.5 frames per second, the EOS 40D 
is one of the fastest semi-pro cameras. 
Its 10.1-megapixel shots of flowers at 
sundown were virtually noise-free at a rela- 
tively high setting of ISO 800. (The higher 
the ISO, the greater the light sensitivity.) 
Even at an extremely high ISO 3200, dimly 
lit portraits reproduced accurate skin tones. 
$1,300 (without lens); usa.canon.com 



2. SONY ALPHA A700 

Sony's first model with CMOS took immac- 
ulate 12.2-megapixel photos of flowers 
at ISO 800, besting even the Canon. We 
could preview them on the camera's gor- 
geous three-inch LCD or on a high-def TV 
using the HDMI output. But at ISO 1600, 
overzealous noise-reduction software 
in the processor wiped out fine details. 
And at ISO 3200, our subject's skin had 
an artificially smooth, doll-like texture. 
$1,400 (without lens); sonystyle.com 



3. NIKON D3 

This pro-grade camera's 12.1 -megapixel 
sensor is about 2.5 times the size of Sony's 
and Canon's, letting it grab images in near 
pitch-black at an astounding ISO 25600. 
Images from a pre-production D3 at this 
level were staticky but revealed details that 
the naked eye can't see. Outdoor flower 
images were crisp all the way to ISO 3200, 
and indoor photos taken by candlelight at 
ISO 6400 showed surprisingly little noise. 
$5,000 (without lens); nikonusa.com 
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Get the full home theater experience with Bose sound. 

The creak of a floorboard behind you. The roar of a crowd around you. It's sound that brings movies, sports and music 
to life. Bose Lifestyle' home theater systems are engineered with unique technologies to reproduce sound with vivid 
detail. Because room size, shape and furnishings can make even the most expensive system sound like one worth half 
the price, Lifestyle' systems customize the sound to fit your room. So you hear rich, accurate surround sound. Plus, they 
can be expanded to deliver music throughout your home, even outdoors. Hear one of our premium home theater 
systems for yourself, and you may be surprised by what you've been missing. 




Designed for those who want a complete entertainment Designed for those who want to select their own 

system. Includes built-in DVD/CD player, up to 340 DVD player and other entertainment sources, 

hours of music storage and patented uMusic' intelligent Makes it easy to connect multiple audio and video 

playback system. components, and then hide them from sight. 



1-800-434-2073, ext.5061 Bose.com/lifestyle 

Call or visit us online. And discover why Bose is the most respected name in sound. 



©2007 Bose Corporation. Patent rights issued and/or pending. The distinctive design of the Lifestyle' media center is also a registered trademark of Bose Corporation. C_000337 
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Gasoline and diesel technologies merge for better mileage and less pollution 



WITH ONLY A COMPACT 1 8 liter engine 
and a standard electric motor, Mercedes- 
Benz's F700 hybrid concept car nearly 
matches the horsepower of gas engines 
almost twice its size — and it gets 44 miles 
per gallon. That performance comes cour- 
tesy of a homogeneous charge compression 
ignition (HCCI) engine that combines the 



power of a gas powerplant with the effi- 
ciency of a diesel. 

The Mercedes starts and accelerates like 
a regular gas-fueled car: Spark plugs ignite a 
fuel-and-air mixture. But at highway speeds, 
it switches to HCCI. Compression and heat 
inside the cylinders cause ignition, mimicking 
a diesel engine, which uses high compres- 



sion to extract more energy from fuel. Best 
of all, HCCI engines can be designed for 
many fuels, including gasoline, natural gas, 
propane, ethanol, diesel and biodiesel. 

Most carmakers are working on HCCI 
technology. Mercedes's version, called 
DiesOtto, could hit the streets in 7 to 10 
years.-JARED amadeo holstein 



|HDW TP SQUEEZE MORE POWER FROM LESS FUEL 

| DiesOtto sips fuel like a diesel, revs like a gas engine, and runs cleaner than either of them 



WHILE ACCELERATING, the 

DiesOtto operates like a regu- 
lar gasoline engine: A spark 
ignites the fuel-air mixture, 
and a very hot flame spreads 
through the combustion 
chamber, driving the piston. 
To maximize power, a pair of 
turbochargers compress the 
incoming air, and an injector 
sprays extra fuel directly into 
the cylinder [A]. 

HCCI kicks in for situations 
that don't require full power, 
such as freeway cruising. The 
throttle opens wide, allowing 
the engine to run with more 



air and less fuel. The engine 
increases pressure in the com- 
bustion chambers by adjusting 
the opening and closing of the 
valves [B] and by using a chain- 
driven mechanism attached to 
the crankshaft to push the pis- 
ton higher in the cylinder [C]. 

Greater pressure causes 
the air-fuel mixture to self- 
ignite in multiple places for 
cooler, more uniform com- 
bustion. Lower temperature 
reduces the amount of energy 
lost to heat and prevents the 
production of nitrogen oxides, 
which are ingredients in smog. 



ignition 5fef ^fit 



HCCI 
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It helps Pioneer 
take sound 



to new places. 
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AA/ Receivers 

How does Pioneer recreate the sounds of life? With the help of Freescale Symphony™ 
audio DSPs. Their high-processing capability and large internal memory give Pioneer 
receivers huge reserves of computing power in a very small space. And with more 
functionality on a single chip, Freescale Symphony DSPs enable Pioneer to deliver the 
most advanced audio features in a wider range of products, while reducing development 
time. Working with Freescale, Pioneer is creating a new acoustic reality— and making 
the world a smarter and sweeter-sounding place, freescale.com/smarter 




freescale 

semiconductor 



Freescale ,M and the Freescale logo are trademarks ol Freescale Semiconductor. Inc. All other product Of service names are the property ol their respective owners. 
©Freescale Semiconductor, Inc. 2007. 
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our BUG-building 
t at popsci.com/bug. 



GIZMO A LA CARTE 

A do-it-yourself kit lets inventors build any widget, no factory required 



COMING 
SOON 



SNAP TO IT To build a 
custom gadget, just snap 
odules onto the base. 




FULL KIT Measuring 5 by 2.5 by 0.6 inches, the BUGbase [upper left] 
is a Linux computer with bays for up to four components, such as the 
GPS receiver, motion sensor, LCD screen and camera shown here. 




IT'S EASY to dream up a new 
gadget, be it a better i Phone or 
something as frivolous as a TV 
that changes channels depend- 
ing on the weather. BUG Labs 
wants to help you do something 
about it. In December, it began 
selling components that snap 
together to create new devices. 
To build that meteorologically 
aware TV, for example, you'd 
start with the BUGbase— the 
guts of a portable Linux com- 



puter, including a processor, 
memory and Wi-Fi. Then plug in 
up to four modules, such as an 
LCD screen, a digital TV tuner 
and a miniature weather station 
with a barometer and thermom- 
eter. Finally, tell the components 
how to interact. You could write 
a program that takes data from 
the weather module and adjusts 
the TV tuner according to the 
rule, say, "Comedies on cloudy 
days; dramas on sunny days." 



UPGRADE IT Swap 
in forthcoming 
modules — in 
weather sens 
solar cells an 
HDTV tuners 
give your BUG 
capabilities. 




To create this snap-together 
system, engineers designed uni- 
versal connectors that transmit 
power and data to any of the 
modules. And they embedded a 
chip in each module that allows 
the base to identify it. The proj- 
ect launched with a GPS receiver, 
touch-sensitive LCD screen, 
motion sensor and camera com- 
ponents. BUG Labs will add four 
new items every three months, 
based partly on user requests. 



Initially, building a BUG will 
require programming skills. But 
the company hopes to go main- 
stream by encouraging coders 
to offer free or cheap programs 
so that less-techie designers can 
just copy them onto the device. 
The system could work for any- 
thing from one-off whimsical 
creations to prototypes of prod- 
ucts that amateur designers can 
show investors. It puts the DIY 
in R&D.— SEAN CAPTAIN 
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TOUGH. LOVE. 

THE 2008 ESCAPE HYBRID. 




*EPA-eslimated 34 city/30 hwy mpg, FWD. Actual mileage will vary. 




THE 

SYSTEM 



EASIER 
RIDER 

A new snowboard binding 
technology lets you switch 
your stance on the fly 



THE BEST WAY to stand on a snowboard 
depends on the rider atop the board and 
the terrain beneath. Burton's new Extra 
Sensory Technology (EST) binding lets 
you quickly dial in your perfect stance for 
downhill, terrain park or halfpipe. 

Traditional bindings clamp to the board 
in a limited number of positions, through 
plastic disks that you often have to reattach 
when you adjust your stance. In Burton's 
system, each binding sits on two bolts that 
ride inside an aluminum channel. To raise 



I BURTON'S BETTER BINDING 



the front of the board so that it "floats" 
over deep powder, for example, simply twist 
a screwdriver to loosen the bolts, slide your 
bindings toward the tail end, and tighten 
them with another twist. The bolts also rest 
in slots on the sides of the binding. You can 
rotate each foot up to 12 degrees inward or 
27 degrees outward before locking it in. 

To protect your feet, EST replaces the 
hard plastic binding mount with a shock- 
absorbing pad that bends with the board, 
so you feel more of the slope's contours but 
less of its hard bumps.— berne broudy 



A. FOOT PAD In place 
of a hard plastic disk, 
the EST binding uses 
a half-inch-thick 
pad underfoot that 
absorbs slope smack 
after you catch air. 
(Your heel gets a 
gel pad for extra 
protection.) 





J 






B. WINDOWS With 
three indicators 
in the footbed that 
show your position 
on the board, you can 
quickly switch among 
favorite stances for 
dropping into the 
halfpipe or carving 
through powder. 

C. SLIDING MOUNT 

Each binding locks 
onto bolts that slide 
in a channel, letting 
you easily adjust the 
width of your stance 
and your position on 
the board. 
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Still haven't 
rolled over your 
old 401 (k)? 



troweprice.com/start 



1.866.239.7411 



With the T. Rowe Price Smar 

With the SmartChoice Rollover IRA, doing the ri 
savings is easy. A SmartChoice Rollover makes it 
and it's easy to open. 

Easy to choose a mutual fund — Our Retiremer 
choose a fund for your rollover that fits your ne€ 
Retirement Fund that's closest to the year you pi 

Easy to open — Just call our Rollover Specialists. 1 
entire rollover process step by step and open yoi 
phone. They'll even handle most of the paperwo 
open an account online. 

Low expenses — Our Retirement Funds have no I 
and with low expenses, your investment goes ev< 
Rollover Specialists or visit our Web site today. 



The more you 3S 
the more we're different 



T.RoweRlce 



INVEST WITH CONFIDENCE 

Request a prospectus or a briefer profile; each includes investment objectives, risks, fees, expenses, 
and other information that you should read and consider carefully before investing. 

Important factors to consider when planning for retirement include your expected expenses, sources 
of income, and available assets. Before investing in one of these funds, weigh your objectives, time 
horizon, and risk tolerance. The funds invest in many underlying funds and are exposed to the risks of 
different areas of the market. The funds assume a retirement age of 65. 

T. Rowe Price Investment Services, Inc., Distributor. IRARSC076T17 




YOU AIN'T DAINTY. 




* S* 



THAT'S WHY THERE'S DINTY. 



For a hunger as big as yours, soup just won't cut it. That's why you need 
DINTY MOORE ' Stew. Every can is stuffed with hearty chunks of meat 
and vegetables all covered in thick, lip-smackin' gravy. Leave soup for the 
mamas' boys and dig in to DINTY MOORE' Stew. 
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MEDICINE 



REBOOTING THE 
AIDS VACCINE 



The booster was supposed to keep volunteers safe 
from HIV infection— but it failed. What now? 



SEPTEMBER BROUGHT lousy news 
from the front lines of the fight against 
AIDS: In clinical trials, the most promising 
HIV vaccine in the pipeline failed to prevent 
infections. But researchers hope that tactical 
setbacks will deliver crucial insights. "We'd 
be a lot happier if we were looking at why 
it did work," says University of Washington 
AIDS researcher Lawrence Corey, "but 
we can learn a lot from why it didn't." 

The most important — and disturb- 
ing — lesson from the trial may turn out to 
be that the vaccine made things worse. The 
September tally showed that volunteers who 
received the vaccine were slightly more likely 
to become infected than were those who 
got dummy shots. The difference was so 
small that it could have been coincidence, 
says Corey, who heads the International 
HIV Vaccine Trials Network, a consortium of 
AIDS researchers. But that possibility won't 
become clearer until more data rolls in. 

Naturally, researchers had hoped for 
better. In 2004, the pharmaceutical giant 
Merck and the National Institute of Allergy 
and Infectious Diseases (NIAID) began enroll- 
ing high-risk volunteers (mostly gay men) 
to receive a new kind of vaccine. Unlike 
standard vaccines, it was not designed 
to generate antibodies. Antibodies are 
immune chemicals that match telltale mark- 



QUICK-CHANGE ARTIST 

HIV evades vaccines and 
drugs [above] by mutating 
its protein-studded enve- 
lope. The result is 39.5 
million infections world- 
wide, and climbing. 

ers, or antigens, on a foreign 
invader. But if antibodies are 
bounty hunters, then HIV is 
a master of ever-changing 
disguises. HIV mutates too 
quickly to be caught by antibodies. 

So scientists came up with a clever 
new tactic. They designed a vaccine that 
uses a harmless cold virus to slip HIV genes 
into cells in the body. Instead of antibod- 
ies, this produces an army of immune 
cells primed to destroy HIV-infected cells. 
In theory, these "killer T cells" should 
reduce the number of infected cells to the 
point where HIV can't gain a foothold. 
Even if the vaccine failed to prevent infec- 




tion, it should lower the viral load — the 
amount of HIV in the body — thereby 
slowing the progression to AIDS. 

In tests on monkeys, the vaccine did 
just that, both reducing infection rates 
and lowering the viral load in those that 
became infected. Unfortunately, it did 
neither in the first 741 human volunteers 
to receive the vaccine: 24 became infected, 
compared with 21 out of 762 who got a 
dummy shot. More discouraging, the ► 



POPSCI.COM 



JANUARY 2008 POPULAR SCIENCE 27 



6 STEPS TO CLEAN LUNAR LIVING 



ASTRONAUTS will probably miss out on the luxurious quar- 
ters and gourmet meals planned for space tourists, but moon 
living may be cushierthan expected. Luna Gaia, a habitat 
designed by an international team of scientists, engineers 
and graduate students, provides up to a dozen astronauts 
with fresh vegetables, fish, spacious rooms and clean drinking 
water (albeit recycled from their own urine). 

The group designed the self-sustaining habitat, which har- 
vests solar energy and reuses all of its waste, while attending 
the summerlong Space Studies Program at the International 
Space University in Strasbourg, France. Now, with interest in 
the moon accelerating thanks to NASA's focus and Google's 
new Lunar X Prize, Luna Gaia is proving to be more than just 
an academic exercise. In the past year, the team has presented 
the plan to several space programs, including NASA, which may 
incorporate ideas from Luna Gaia into its own lunar outpost, 
planned for sometime after 2020. "It's a really good stepping- 
stone toward designing an outpost on the moon," says William 
Marshall, a physicist at NASA's Ames Research Center. 

According to the plans, Luna Gaia will be a complex 
divided into linked, studio-apartment-size pods. Situated in 
a crater to limit its inhabitants' exposure to solar radiation, 
it would include private and social areas, labs and exercise 
rooms, and greenhouses in which astronauts could grow the 
food necessary for a balanced diet. Filters, plants and bacte- 
ria will turn wash water and urine into potable water. Algae 
and other greenery turn carbon dioxide into oxygen. Over- 
all, the group estimates, these systems would make Luna 
Gaia 90 to 95 percent sustainable, meaning fewer service 
trips, longer visits and a clearer conscience.— GREGORY MONE 



FIND A BIG CRATER 
Designs call for Luna Gaia to 
be built in a mile-wide crater 
near the moon's north pole. 
The crater wall casts a shadow 
that protects the astronauts 
from solar radiation. 

GO SOLAR 

A dozen mirrors, each 100 
feet wide, sit on top of the 
crater's rim, an area that's 
nearly constantly bathed in 
sunlight. These direct light 
onto another set of mirrors 
that focus the beam on a water 
supply, creating steam that 
drives a turbine and generates 
electricity for the base. 

INFLATE YOUR BEDROOM 
Luna Gaia will consist of sev- 
eral inflatable modules made 
of Vectran. a flexible material 
that's more durable than Kev- 
lar and can be compressed in 
transit to help keep delivery 
costs down. The greenhouses 
will be transparent, but living 
quarters will be covered with 
a layer of regolith, or lunar 
soil, to provide added protec- 
tion from radiation. 



GO FISHING 

Tilapia are high in protein 
and thrive in a crowded tank. 
Astronauts will also dine on 
hydroponically grown wheat 
and a variety of vegetables, 
such as spinach and potatoes. 
The same algae that cleans 
up the crew's water wilt be a 
good source of protein. 

URINATE OFTEN 
Urine runs first through 
an ion-exchange filter that 
removes some contaminants 
and then into the algae 
tanks, where the algae drink 
it up and release water vapor 
that a condenser liquifies. 
This water either runs back 
to the crew quarters for 
washing or is further puri- 
fied to make it drinkable. 

REUSE EVERYTHING 
Several different strains of 
bacteria break down feces 
into water, minerals and 
ammonium. These materials 
are converted into nutrient- 
rich fertilizer and pumped 
into the plant, fish and algae 
chambers. 



researchers found no difference in viral load 
between the two groups. 

"The question now is whether this 
was a product failure or a concept failure," 
says NIAID director Anthony Fauci. "We 
know this vaccine didn't work. But did it 
fail because T-cell vaccines don't work?" 

One theory lays blame on the weakened 
cold virus used to deliver HIV genes to human 



cells. Most people have at least partial immu- 
nity to cold viruses. So the volunteers' immune 
systems may have snuffed out the modified 
virus before it could do its job. Or, Fauci notes, 
this carrier virus may have itself prompted 
an unhelpful response by calling forth the 
"helper" T cells that HIV loves to infect. 

Yet another possibility is that the HIV 
genes used in the vaccine proved a poor 



match for the HIV strains that infected the 
volunteers. If so, researchers could simply 
rejigger the vaccine with more or different 
genes. The worst-case scenario would be 
that the response produced by the vaccine 
matched the infecting strains yet still failed 
to stop them. "Then we'll have to reexam- 
ine why T cells were not as effective as we 
thought they would be," Corey admits. 
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Take a tour of the green lun 
habitat at popsci.com/iunagaia. 



Mirrors 




The new AIDS 
vaccine prompts 
cautious optimism. 
Says Fauci, "I don't 
want to use the 
word 'promising/ " 



While researchers continue to parse the 
failed trial, they are optimistic about the 
next HIV vaccine trial. Called PAVE 100, 
the trial will employ a "prime-boost" 
strategy. Before volunteers receive a 
modified cold virus similar to the one 
used in the previous trial, they will get 
a jab of HIV genes, with the purpose of 
priming their immune systems for a stron- 



ger killer-T-cell attack. Plans call for the 
trial to enroll 8,500 volunteers in the U.S. 
Latin America, the Caribbean and Africa. 

Fauci remains upbeat but cau- 
tious. "I don't want to use the word 
'promising,' " he says of the upcom- 
ing trial. "This last one was called 'the 
most promising,' and see what hap- 
pened. "-JESSICA SNYDER SACHS 
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HEALTH 



THE ACCIDENTAL 
TERRORISTS 




Research on deadly germs is booming, and so are 
safety slipups. How worried should you be? 



PLAGUE-INFECTED MONKEYS, sharp-toothed ferrets with bird flu 
that bite, broken vials of an exotic Russian virus that causes brain swell- 
ing: If you thought the anthrax letters that killed two postal workers 
in 2001 were scary, consider this latest string of botched biodefense 
experiments. In October, an Associated Press investigation turned 
up unpublished documentation of the mishaps, along with 100 or 
so other accidents involving deadly germs in the nation's biodefense 
laboratories since 2003. In the same month, a congressional report on 
biodefense concluded that safety oversights in such laboratories are 
dangerously slack. Details of the accidents are scarce, because much 



of the work with "select agents"— about 70 germs ranging from 
anthrax and Ebola to "lumpy skin disease" — is classified. But one thing 
is certain: Biodefense research is exploding. Federal funds topped $5. 1 
billion last year, up from $576 million in 2001 , and the number of labs 
approved to handle the deadliest germs has jumped from five to 1 5 
since 2001 . Ed Hammond, director of the Sunshine Project, a watch- 
dog group that monitors bioweapons research, says that although 
there's a low risk of these bugs escaping the lab, the consequences of 
such a mishap could be catastrophic. Here, a look at rogue germs in 
captivity and why we hope they stay that way.-susAN McCarthy 




M, WHAT'S THIS? 



A bacterium that can cause 
flu-like symptoms and black 
lesions on the skin. Inhaling 
anthrax causes death in 50 
percent of cases. 



UH-OH. 



Weaponized anthrax is 
highly lethal, and its spores 
are tough to kill. 



OOPS! 



May 2004: A research 
hospital in California 
receives live anthrax 
instead of dead samples. 
No one notices until mice 
begin dying. 



PANIC? 



No. The lab bungle 
caused no human infec- 
tions. Even if it did, 
anthrax is treatable and 
doesn't spread from per- 
son to person. 



A highly infectious virus 
in birds. Human cases are 
rare but deadly, with a 
50 percent mortality rate. 



A few mutations could lead 
to a global pandemic in 
humans. 



July 2007: An infected 
ferret bites a lab worker 
at a biological research 
firm in Rockville, Md. 



Maybe. The bitten lab 
worker never became 
sick, but slipups of this 
kind could speed up 
bird flu's ability to infect 
humans. 



A bacterium that transmits 
infection mostly through 
fleas; about half of 
untreated cases are fatal. 



Two words: Black Death 
(you know, the disease 
that wiped out up to two 
thirds of Europe during the 
Middle Ages). 



Mishaps at various labs 
since 2003 include an 
infected monkey bite, 
missing plague-ridden 
mice and lost shipments 
of the bacteria. 



A little. No one reported 
becoming ill, but the 
bacteria's long incuba- 
tion period makes it easy 
to unwittingly transmit. 



Russian spring-summer 
encephalitis is a tick-borne 
virus that can cause brain 
swelling. The mortality rate 
is 20 percent. 



If the infection doesn't kill 
you, it could cause perma- 
nent neurological damage. 



Jan. 2004: A worker at a 
CDC facility in Colorado 
discovers broken vials 
of the virus and cleans 
them up without wear- 
ing protective gear. 



No. The facility has 
reported no illnesses, 
and the virus is typically 
spread by a species of 
tick found almost exclu- 
sively in the Far East. 




An untreatable virus native 
to Africa that causes fever, 
rash and bleeding, killing 
65 percent of its victims. 



Nature's ugliest terrorist, 
Ebola is hideously painful, 
extremely deadly and highly 
contageous. 



Feb. 2004: In a lab in Ft. 
Detrick, Md., an infected 
mouse kicks over a 
syringe, scratching a 
worker's hand. 



Not really. The virus is 
horrific, but it's relatively 
easy to contain and hard 
to weaponize. The 
worker was quickly quar- 
antined and never fell ill. 
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Build your website now for success 
in the New Year! 



At 1&1, we offer affordable 
web hosting plans for every 
customer and budget. Set 
goals for your business next 
year and let our website 
solutions help you achieve 
them. 

Sign up today and improve 
your business with 1&1. 




Don't wait! 

These specials are only 
valid through 12/31/2007! 



ENTERPRISE SERVERS 
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$200 
OFF! 
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i P V V < - 



We offer a variety of hosting package; 
and servers to fit your needs and budget. 



©2007 1&1 Internet, Inc. All rights reserved. Visit 1and1.com for full promotional offer details. 
* Offer valid for Business Package only, 12 month minimum contract term required 

** Offer valid for Enterprise I and II packages only. 12 month minimum contract term required. Discounts taken monthly through the duration of the contract. Offers 
valid 11/2/2007 through 12/31/2007. Prices based on comparable Linux web hosting package prices, effective 10/24/2007 Product and program specifications, 
availability, and pricing subject to change without notice. All other trademarks are the property of their respective owners 



can 1.877.go1and1 
Visit us now 1and1.com 
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WHATS THE BIG 

IDEA? 



THE UNITED MYSPACE 
PAGES OF AMERICA 



The creators of techpresident.com on how the Internet is changing the 
presidential race and whether online popularity will ever translate to votes 



DURING THE LAST presidential 
election, Andrew Rasiej was busy 
advising Howard Dean on his cam- 
paign's use of technology. Micah 
Sifry was a journalist covering the 
intersection of politics and the Internet 
for The Nation. This time around, the 
two are running the first-ever Web 
site that tracks how the candidates are 
using— and just as often, failing to use- 
technology to bolster their campaigns. 

The site features interactive charts 
that monitor the popularity of candidates 
on social-networking sites like MySpace 
and Facebook and tallies how often their 
names are mentioned elsewhere online, 
while a bipartisan team of bloggers 
provides daily commentary. Rasiej 
and Sifry talked to us about how the 
Internet is changing politics and if Barack 



Obama's 190,000 MySpace friends are 
really going to make a difference on 
Super Tuesday.- k alee Thompson 

Q: We heard a lot about how important 
the Web was in the 2004 election. How 
have things changed since then? 
Rasiej: There are far more tools 
available now. The voters themselves 
are creating and distributing content. It's 
more than just blogging, which was the 
primary force in the Dean campaign. 
Sifry: An ordinary person can be 
politically active and influential in 
more ways. "Friending" a candidate 
on MySpace or Facebook, for instance, 
can have as much meaning as sticking a 
bumper sticker on your car. But voters 
can go further. They can demand that 
their candidates come to their town using 



Eventful, an online events planner. Or 
they can take a video camera out and 
capture a candidate in some real-live 
human interaction that sheds more light 
on whether that candidate is fit to be 
president. That's the kind of content that 
spreads, because it's interesting. And it 
makes this a very different election. 

Q: Barack Obama and Ron Paul 
seem to be the most popular kids in 
cyberspace, though they're not the 
front-runners in the polls. 
Rasiej: Being online doesn't guarantee 
being front-runner. But online 
enthusiasm for a particular candidate 
produces assets that can be used by 
campaigns for political purposes: The 
by-product of online action is money. The 
Obama and Paul campaigns have built 
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smoking and breathing 
problems, it could be COPD (chronic obstructive 
pulmonary disease). COPD includes chronic 
bronchitis and emphysema. 

Ask your doctor about SPIRIVA, because it: 

A Is the only once-daily, inhaled maintenance 

prescription treatment for COPD 
▲ Helps you breathe better for a full 24 hours 

by keeping airways open 
A Is not a steroid 

•Please see brief summary ot full Prescribing Information on reverse. 



SPIRIVA does not replace fast-acting inhalers for 
sudden symptoms. Do not swallow the SPIRIVA 
capsule. The most common side effect of SPIRIVA 
is dry mouth. Others include constipation and 
problems passing urine. Tell your doctor about 
your medicines, including eye drops, and illnesses 
like glaucoma and urinary or prostate problems. 
These may worsen with SPIRIVA. If you have vision 
changes, eye pain, your breathing suddenly worsens, 
you get hives, or your throat or tongue swells, stop 
taking SPIRIVA and contact your doctor. For more 
information, call 1.877.SPIPJVA or visit spiriva.com 



if you or someone you know needs help paying for medicine, i 
tall 1 888 4PPA-N0W( 1-888-477 26691. Or90lowww.ppan.org! 



Partnership for 
Prescription Assistance 



Make a habit of breathing better 



A SPIRIVA HandiHaJer 

(tiotropium bromide inhalation powder) 




SPIRIVA HandiHaler* 

(tiotropium bromide inhalation powder) 

Spiriva* Ha ndiHaler* lotropum bromide miration pov.d«n 

FOR ORAL INHALATION ONLY 

Brief Summary of Prescribing Information 

INDICATIONS AND USAGE 

SPIRIVA HandiHaler (tiotropium bromide inhalation powder) is indicated for the long-term, 
once-daily, maintenance treatment of bronchospasm associated with chronic obstructive pul- 
monary disease (COPD), including chronic bronchitis and emphysema. 
CONTRAINDICATIONS 

SPIRIVA HandiHaler (tiotropium bromide inhalation powder) is contraindicated in patients 
with a history of hypersensitivity to atropine or its derivatives, including ipratropium, or to any 
component of this product. 
WARNINGS 

SPIRIVA HandiHaler (tiotropium bromide inhalation powder) is intended as a once-daily main- 
tenance treatment for COPD and is not indicated for the initial treatment of acute episodes of 
bronchospasm, i.e., rescue therapy. 

Immediate hypersensitivity reactions, including angioedema. may occur after administration of 
SPIRIVA. If such a reaction occurs, therapy with SPIRIVA shouli ' ' 
tive treatments should be considered. 

Inhaled medicines, including SPIRIVA, may cause paradoxical bronchospasm. If this 
treatment with SPIRIVA should be stopped and other treatments considered. 
PRECAUTIONS 



the comparator groups for most events. Dry mouth increased with age in the SPIRIVA group 
(differences from placebo were 9.0%, 17.1%, and 16.2% in the aforementioned age subgroups). 
A higher frequency of constipation and urinary tract infections with increasing age was observed 
in the SPIRIVA group in the placebo-controlled studies. The differences from placebo for con- 
stipation were 0%, 1.8%, and 7.8% for each of the age groups. The differences from placebo for 
urinary tract infections were -0.6%, 4.6% and 4.5%. No overall differences in effectiveness were 
observed among these groups. Based on available data, no adjustment of SPIRIVA dosage in 
geriatric patients is warranted. 
ADVERSE REACTIONS 

Of the 2,663 patients in the four 1-year and two 6-month controlled clinical trials, 1,308 were 
treated with SPIRIVA (tiotropium bromide inhalation powder) at the recommended dose of 18 
meg once a day. Patients with narrow angle glaucoma, or symptomatic prostatic hypertrophy or 
bladder outlet obstruction were excluded from these trials. 

The most commonly reported adverse drug reaction was dry mouth. Dry mouth was usually mild 
and often resolved during continued treatment. Other reactions reported in Individual patients 
and consistent with possible anticholinergic effects included constipation. Increased heart rate, 
blurred vision, glaucoma, urinary difficulty, and urinary retention. 

Four multicenter, 1-year, controlled studies evaluated SPIRIVA in patients with COPD. Table 
1 shows all adverse events that occurred with a frequency of 23% in the SPIRIVA group in 
the 1-year placebo-controlled trials where the rates in the SPIRIVA group exceeded placebo 
by 21%. The frequency of corresponding events in the ipratropium-controlled trials is included for 
comparison. 

Table 1: Adverse Experience Incidence (% Patients) in One-Yea r-COPO Clinical Trials 
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As an anticholinergic drug, SPIRIVA (tiotropium bromide inhalation powder) may potentially 
worsen symptoms and signs associated with narrow-angle glaucoma, prostatic hyperplasia 
or bladder-neck obstruction and should be used with caution in patients with any of these 
conditions. 

As a predominantly renally excreted drug, patients with moderate to severe renal impair- 
ment (creatinine clearance of s50 mL/min) treated with SPIRIVA should be monitored closely (see 
CLINICAL PHARMACOLOGY. Pharmacokinetics, Special Populations, PenaDv^mpaired Patients). 
iniormatton tor rattents 

It is important for patients to understand how to correctly administer SPIRIVA capsules using 
the HandiHaler inhalation device (see Patient's Instructions for Use). SPIRIVA capsules should 
only be administered via the HandiHaler device and the HandiHaler device should not be used 
for administering other medications. 

Capsules should always be stored in sealed blisters. Remove only one capsule immediately 
before use, or its effectiveness may be reduced. Additional capsules that are exposed to air (i.e., 
not intended for immediate use) should be discarded. 

Eye pain or discomfort, blurred vision, visual halos or colored images in association with red 

E'rom conjunctival congestion and corneal edema may be signs of acute narrow-angle 
ma. Should any of these signs and symptoms develop, consult a physician immediately, 
eye drops alone are not considered to be effective treatment 
Care must be taken not to allow the powder to enter into the eyes as this may cause blurring of 
vision and pupil dilation. 

SPIRIVA HandiHaler is a once-daily maintenance bronchodilator and should not be used for 
Immediate relief of breathing problems, i.e., as a rescue medication. 
Drug Interactions 

SPIRIVA has been used concomitantly with other drugs commonly used in COPD without 
increases in adverse drug reactions. These include sympathomimetic bronchodilators, methylx- 
anthlnes, and oral and inhaled steroids. However, the co-administration of SPIRIVA with other 
anticholinergic-containing drugs (e.g.. ipratropium) has not been studied and is therefore not 
recommended. 

Drug/Laboratory Test Interactions 
None known. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No evidence of tumongenicity was observed in a 104-week inhalation study in rats at tiotro- 
pium doses up to 0.059 mg/kg/day, in an 83-week inhalation study in female mice at doses 
up to 0.145 mg/kg/day, and in a 101-week inhalation study in male mice at doses up to 0.002 
mg/kg/day. These doses correspond to 25, 35, and 0.5 times the Recommended Human Daily 
Dose (RHDD) on a mg/m J basis, respectively. These dose multiples may be over-estimated due 
to difficulties in measuring deposited doses in animal inhalation studies. 
Tiotropium bromide demonstrated no evidence of mutagenicity or clastogenicity in the following 
assays: the bacterial gene mutation assay, the V79 Chinese hamster cell mutagenesis assay, the 
chromosomal aberration assays in human lymphocytes in vitro and mouse micronucleus forma- 
tion in vivo, and the unscheduled DNA synthesis in primary rat hepatocytes in vitro assay. 
In rats, decreases in the number of corpora lutea and the percentage of implants were noted at 
inhalation tiotropium doses of 0.078 mg/kg/day or greater (approximately 35 times the RHDD 
on a mg/m 2 basis). No such effects were observed at 0.009 mg/kg/day (approximately 4 times 
than the RHDD on a mg/m J basis). The fertility index, however, was not affected at inhalation 
doses up to 1.689 mg/kg/day (approximately 760 times the RHDD on a mg/m* basis). These dose 
multiples may be over-estimated due to difficulties in measuring deposited doses in animal 
inhalation studies. 
Pregnancy 

Pregnancy Category C 

No evidence of structural alterations was observed in rats and rabbits at inhalation tiotro- 
pium doses of up to 1.471 and 0.007 mg/kg/day, respectively. These doses correspond to 
approximately 660 and 6 times the recommended human daily dose (RHDD) on a mg/m ! basis. 
However, in rats, fetal resorption, litter loss, decreases in the number of live pups at birth and 
the mean pup weights, and a delay in pup sexual maturation were observed at inhalation tiotro- 
pium doses of 20.078 mg/kg (approximately 35 times the RHDD on a mg/m J basis). In rabbits, 
an increase in post-implantation loss was observed at an inhalation dose of 0.4 mg/kg/day 
(approximately 360 times the RHDD on a mg/m* basis). Such effects were not observed at 
inhalation doses of 0.009 and up to 0.088 mg/kg/day in rats and rabbits, respectively. These 
doses correspond to approximately 4 and 80 times the RHDD on a mg/m f basis, respectively. 
These dose multiples may be over-estimated due to difficulties in measuring deposited doses 
in animal inhalation studies. 

There are no adequate and well-controlled studies in pregnant women. SPIRIVA should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Use in Labor and Delivery 

The safety and effectiveness of SPIRIVA has not been studied during labor and delivery. 
Nursing Mothers 

ClinicaTdata from nursing women exposed to tiotropium are not available. Based on lactating 
rodent studies, tiotropium is excreted into breast milk. It is not known whether tiotropium is 
excreted in human milk, but because many drugs are excreted in human milk and given these 
findings in rats, caution should be exercised if SPIRIVA is administered to a nursing woman. 
Pediatric Use 

SPIRIVA HandiHaler is approved for use in the maintenance treatment of bronchospasm associ- 
ated with chronic obstructive pulmonary disease, including chronic bronchitis and emphysema. 
This disease does not normally occur in children. The safety and effectiveness of SPIRIVA in 
pediatric patients have not been established. 
Geriatric Use 

Of the total number of patients who received SPIRIVA in the 1-year clinical trials, 426 were <65 
years, 375 were 65-74 years and 105 were 275 years of age. Within each age subgroup, there 
were no differences between the proportion of patients with adverse events in the SPIRIVA and 
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Arthritis, coughing, and influenza-like symptoms occurred at a rate of 23% in the SPIRIVA treat- 
ment group, but were <1% in excess of the placebo group. 

Other events that occurred in the SPIRIVA group at a frequency of 1-3% in the placebo-con- 
trolled trials where the rates exceeded that in the placebo group include: Body as a Whole: 
allergic reaction, leg pain; Central and Peripheral Nervous System: dysphonia. paresthesia; 
Gastrointestinal System Disorders: gastrointestinal disorder not otherwise specified (NOS), 
gastroesophageal reflux, stomatitis (including ulcerative stomatitis); Metabolic and Nutritional 
Disorders: hypercholesterolemia, hyperglycemia; Musculoskeletal System Disorders: skeletal 
pain; Cardiac Events: angina pectoris (including aggravated angina pectoris); Psychiatric 
Disorder: depression; Infections: herpes zoster; Respiratory System Disorder (Upper): laryngitis; 
Wston Disorder: cataract. In addition 
with an incidence of <1% were atrial 
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supraventricular tachycardia. 



Wston Disorder: cataract. In addition, among the adverse events observed in the clinical trials 
with an incidence 
urinary retention. 

In the 1-year trials, the incidence of dry mouth, constipation, and urinary tract infection 
increased with age (see PRECAUTIONS, Geriatric Use). 

Two multicenter. 6-month, controlled studies evaluated SPIRIVA in patients with COPD. The 
adverse events and the incidence rates were similar to those seen in the 1-year controlled trials. 
The following adverse reactions have been identified during worldwide post-approval use of 
SPIRIVA: dizziness, dysphagia, epistaxis, hoarseness, intestinal obstruction including ileus 
paralytic, intraocular pressure increased, oral candidiasis, palpitations, pruritus, tachycardia, 
throat irritation, and urticaria. 
DOSAGE AND ADMINISTRATION 

The recommended dosage of SPIRIVA HandiHaler (tiotropium bromide inhalation powder) is 
the inhalation of the contents of one SPIRIVA capsule, once-daily, with the HandiHaler inhala- 
tion device (see Patient's Instructions for Use). 

No dosage adjustment is required for geriatric, hepatically-impaired, or renally-impaired 
patients. However, patients with moderate to severe renal impairment given SPIRIVA should be 
monitored closely (see CLINICAL PHARMACOLOGY, Pharmacokinetics, Special Populations 
and PRECAUTIONS). 

SPIRIVA capsules are for inhalation only and must not be swallowed. 
HOW SUPPLIED 

The following packages are available: 

carton containing 5 SPIRIVA capsules (1 unit-dose blister card) and 

1 HandiHaler inhalation device (NDC 0597-0075-75) 

carton containing 30 SPIRIVA capsules (3 unit-dose blister cards) and 

1 HandiHaler inhalation device (NDC 0597 0075-41) 

carton containing 90 SPIRIVA capsules (9 unit-dose blister cards) and 

1 HandiHaler inhalation device (NDC 0597 0075-47) 
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robust online communities, and they're 
mining them [for money]. It remains to be 
seen to what degree they can be mined to 
create actual votes at the polls. 
Sifry: I'd also say that the fact that they 
have this very wide and diverse base 
online will enable them to stay in the 
race longer than they otherwise might 
have. Ron Paul clearly has demonstrated 
that online enthusiasm can be converted 
into real support, whether it's money 
or boots on the ground. He's probably 
not going to be president, or even the 
Republican nominee. But my guess 
is, he's going to last a lot longer in the 
Republican primary than most of the 
other candidates because of this base. 

Q: I noticed that the Democrats seem to 
have more online activity. 
Sifry: We've been watching this since 
last January, and in terms of just 
organic mentions of the candidates on 



THE ISSUE IS WHETHER THE 
POLITICAL PARTIES VIEW THE 
INTERNET AS FRIEND OR FOE." 



blogs, the Democrats outnumber the 
Republicans by about two to one. You see 
a similar thing reflected in the number of 
donations and the amount of donations. 

Q: Why is that? 

Rasiej: The issue is whether the parties 
view the Web as friend or foe. The 
reason the Republicans are having a 
significantly harder time is that this 
bottom-up, Internet-style campaign 
culture that's coming to the fore is very 
foreign to traditional Republican political 
messaging and distribution. On the 
other hand, the Democrats' information 



infrastructure was pretty lame compared 
with the Republicans'. But as the tools 
of the Internet became easier to use, the 
Democrats' rank and file took hold of the 
technology. 

Q : So what's next? 
Rasiej: We're looking at tracking the 
actual media coverage the candidates get 
and which quotes by the candidates are 
getting the most exposure in the press. 
We are also considering launching a new 
site, TechCongress, to keep track of how 
technology is being used in [this year's] 
Congressional races. 
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A BIG LEAP FOR ANTIBIOTICS 

New medicine inspired by frog skin could put an end to drug-resistant bacteria 
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FORGET WITCHES' BREW and warts. Clammy frog skin is 
fast earning a new reputation — as a miracle drug. University of 
Pennsylvania scientists have developed a potent compound that 
mimics molecules in frog skin that stab bacteria to death. "The 
compound has yet to meet a bug it can't kill," says Nick Landekic, 
CEO of PolyMedix, the Radnor, Pennsylvania-based company 
spun off from the Penn research. 

The medicine, set to enter clinical trials in April, is sorely needed. 
Bacteria are quickly developing resistance to even the toughest 
antibiotics. A recent study by the Centers for Disease Control and 
Prevention found that a lethal strain of drug-resistant staph, a com- 



mon bacterial infection in hospitals, caused nearly 1 9,000 deaths in 
2005 in the U.S., eclipsing the annual U.S. death toll of HIV/AIDS. 

Antibiotics work by crippling key proteins inside bacteria. But the 
bug often outsmarts the drugs by modifying receptor sites on the 
proteins, which prevents antibiotics from taking hold. The amphibian- 
inspired approach overcomes this survival technique by poking 
thousands of tiny holes in the bacterium's membrane, killing the 
microbe outright. Countering this attack would require the bacteria 
to fully restructure its membrane. "The possibility of bacteria devel- 
oping resistance to this class of drugs," Landekic says, "would be 
like people developing bulletproof skin. "-MICHELLE bryner 
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Engineers have tried for decades to build fully functional scramjets— hypersonic 
jet engines that could carry aircraft from New York to Tokyo in two hours. Now new 
research and big breakthroughs mean success is finally within sight 

BY MICHAEL BELFIORE ILLUSTRATION BY NICK KALOTERAKIS 



▲ SILVER BULLET If it works, the HTV-3X 
will be the first reusable scramjet- 
powered plane. It will be able to take 
off from a runway, fly at speeds of up to 
Mach 6, land safely, and then do it again. 



THREE KEY FAC 



A scramjet mixes 
fuel with highly 
compressed air 
drawn from the 
atmosphere for 
rocket-like power in 
a much lighter craft. 



In order to work, 
a scramjet must 
first be propelled to 
Mach 5 or faster by a 
rocket or a ramjet, a 
sub-hypersonic air- 
breathing jet engine. 



In 2004, NASA's X-43A 
scramjet hit Mach 9.6, 
setting the record for 
fastest jet flight After a 
rocket boost, the scram- 
jet reached top speed in 
only 10 seconds. 
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HOW IT WORKS 



HOW TO GO REALLY, 

really fast isn't the only 
problem facing the 
designers of hyper- 
sonic vehicles. Thermal 
management — that 
is, making sure your 
aircraft doesn't melt 
while doing Mach 10 
— is a huge challenge, 
and one that will 
drive the design of 
any scramjet-powered 
craft. Here are a few 
of the ways engineers 
hope to solve that and 
other problems. 





LAST MARCH, engineers from Pratt & Whitney Rocketdyne 
(PWR) gathered in the control room of a high-tem- 
perature tunnel at NASA's Langley Research Center 
in Virginia. After a countdown, a jet of blue flame fueled by 
methane gas roared down the 12-foot length of the tunnel. 
A low rumble crept into the control room. It sounded like a 
rocket firing, which actually wasn't far from the truth. 



"Okay to inject," a test director 
announced when the (lame had reached 
full force. An angular pedestal covered 
in bolted copper plates rose from the 
floor of the chamber, placing an experi- 
mental scramjet engine called the X-i 
into the inferno. "AOA modulating," 
called the test director as the engine 
tilted slightly. "Model on centerline." 
Then, "We are in ignition." And with 
that, an exhaust flame even hotter than 
the 2,oooT-plus methane jet around it 
began to dance behind the activated 
engine, growing brighter as it ramped 
up to full thrust. After one minute, 
the engine shut down and descended 
through the floor. 

The test was part of the X-51A 
Flight Test Program, a research proj- 
ect funded by the Air Force Research 
Laboratory and the Defense Advanced 
Research Projects Agency (Darpa), the 
Pentagon's research arm. The X-51A 
project is, in turn, one piece of a global 
effort — part collaboration, part race — to 
build jet-powered aircraft that fly as fast 
as rocket ships. And the technology that 
will make this breakthrough possible is 
the scramjet, an engine that inhales air 
at tremendous speeds, squeezes the air 
until it's thousands of degrees hot, and 
then mixes that air with fuel to gener- 
ate massive thrust at higher speeds 
than any other jet-engine design. 

The X-i scramjet engine, which will 
eventually power the X-51A aircraft, is 
the most advanced scramjet engine ever 
built. The blowtorch blasting through 
the chamber was meant to simulate 
the extreme heat generated by flying 
faster than Mach 6. In all, the team at 
Langley would repeat this test 44 times. 



"We tested it at Mach 4.6, 5.0 and 6.5," 
says Curtis Berger, the X-5 1 A program 
manager at PWR. "The amount of time 
that this thing was actually running 
and creating thrust was just about 17.8 
minutes." He pauses to let that sink 
in. "Over 17 minutes of time on this 
engine. That's a lot of time for a scram- 
jet engine." 

To put things in context, the world's 
fastest jet, the Air Force's SR-71 Black 
bird spy plane, set a speed record of 
Mach 3.3 in 1990 when it flew from 
Los Angeles to Washington, D.C., in just 
over an hour. That's about the limit for 
jet engines; the fastest fighter planes 
barely crack Mach 1.6. Scram jets, on the 
other hand, can theoretically fly as fast 
as Mach 15 — nearly 10,000 mph. 

This could mean two-hour flights 
from New York to Sydney. It could also 
mean missiles capable of hitting targets 
on another continent at a moment's 
notice, and when you put it that way, 
it's not surprising that militaries around 
the world — the U.S., Australia, China 
and perhaps others — are trying to build 
them. After decades on the drawing 
board, it seems scramjet technology is 
finally about to arrive. 

A MATCH IN A HURRICANE 

Ordinary jets have a major limita- 
tion: They can't go faster than Mach 
3 without their turbine blades melt- 
ing. Rocket ships can reach Mach 25, 
but they have to carry tremendous 
amounts of liquid oxygen to burn their 
fuel. The space shuttle, for example, 
weighs only 165,000 pounds empty, 
but it must carry 226,000 pounds 
of liquid hydrogen and 1.4 million 



THE SR-71 MADE HISTORY AT MACH 3.3. 
A SCRAMJET COULD REACH MACH 15. 



pounds of liquid oxygen to reach orbit. 

An air-breathing jet engine with no 
moving, meltable parts, such as a scram- 
jet, can solve these problems. A scramjet 
is an advanced form of a "ramjet," an 
engine that takes the air rushing into the 
engine and "rams" it into the combustion 
chamber, creating intense pressures that 
can sustain combustion at the furious 
rate that Mach-3-plus speeds demand. 
But ramjets have limits too. The air 
entering the engine has to be slowed to 
subsonic speeds for it to run efficiently. 
And that air is so hot that no matter 
what measures are taken to cool it, a 
ramjet-powered craft must stay under 
Mach 5 to keep from disintegrating. 
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METAL OR PLASTIC? Metal alloys and 
ceramic matrix composites can both be 
used in hypersonic airframe construc- 
tion. Alloys are easy to manufacture, but 
they get weak at the 3,000'F-plus tem- 
peratures a hypersonic aircraft will face. 
That's where ceramic composites come 
in — they cover the hottest stress points 
for additional protection. 



STAYING COOL One of the best options for keeping a hypersonic 
vehicle from overheating is to circulate its fuel supply around 
the engine and through the airframe before combustion. 



KNIFE EDGE Leading edges 
must be sharp for aerody- 




namic efficiency. Make them too a A scramjet engine stays lit at hypersonic speeds by using that speed to compress its 

sharp, though, and they can't fuel-air mixture. Air rushing in gets squeezed down as the intake narrows to a thin tun- 

radiate heat quickly enough. nel; it gets so hot that the fuel ignites in the combustion chamber, producing thrust. 



But a scramjet a "supersonic 
combustion ramjet" — changes tilings. 
A scramjet does away with the dif- 
fuser that a ramjet uses to slow down 
incoming air, allowing the air to move 
through the engine at supersonic 
speeds so it can fly above Mach 5. The 
tradeoff: A scramjet engine in flight is 
a delicate system. Achieving balanced 
combustion at those speeds is an engi 
neering challenge often compared to 
keeping a match lit in a hurricane. 

So far, the most public scramjet 
project has been the National Aerospace 
Plane, or NASP. Unfortunately, it was 
a spectacular failure. Announcing the 
project in his 1986 State of the Union 



address, President Reagan called it "a 
new Orient Express" that would be able 
to reach Tokyo from Dulles Airport 
in two hours; the goal was to have it 
nmning by the late 1990s. NASP was 
meant to be all things to all customers — 
America's next space shuttle as well as 
the Air Force's next bomber and the 
next big thing in passenger travel. But 
by 1994, it appeared that research had 
stalled, and President Clinton canceled 
NASP. That might have been a good 
thing. "We didn't stop our research," 
says Charlie Brink, a scramjet program 
manager at the Propulsion Directorate 
at the Air Force Research Laboratory. 
"We reevaluated it and said: Now that 



we're not trying to make a Mach-o-to 25 
vehicle take off from a runway, let's take 
the technical problem and break it down 
into more manageable chunks." 

"What you're seeing now is a 
transition of the technology out ol 
the laboratories into the flight-test 
domain," says David Van Wie, a scram- 
jet research scientist at the Johns 
Hopkins University Applied Physics 
Laboratory. Armed with a new under- 
standing of hypersonic aerodynamics 
and air breathing propulsion, Van Wie 
says, "it's really to the point that people 
who work in the field feel they're ready 
to take the steps into flight test, experi 
mentation and demonstration." 
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ESCAPE FROM THE LAB 

In 2002, Australian researchers with the 
HyShot program at the University of 
Queensland's Centre for Hypersonics 
made history by conducting the world's 
first scramjet "flight." They strapped 
a small scramjet engine into the nose 
cone of a solid-fuel rocket and launched 
it to the edge of space. Then, some 200 
miles up, the rocket dropped off, the 
scramjet shed its protective fairing and, 
as planned, nosed over and plummeted 
back toward Earth at thousands of miles 
an hour. At an altitude of 20 miles, the 
scramjet engine kicked in, firing for five 
seconds and reaching Mach 7.6, or more 
than 5,000 mph, before slamming into 
the ground. It wasn't graceful, but it was 
a historic achievement and a scientific 
success — a low-cost way to gather data 
from a scramjet while subjecting it to 
brutal heat and incredible velocity out- 
side of a wind tunnel. 

Since then, a loose federation of 
researchers from NASA, the Air Force, 
the Navy, Darpa and the University of 
Queensland, working on a variety of 
projects, has conducted a number of 
tests outside the lab. So far, no engine 
has pulled off more than a few seconds 
of sustained flight. But there have been 
major breakthroughs along the way. 
In 2004, NASA's unmanned X-43A — a 
disposable, rocket-boosted craft that was 
launched from a moving airplane — 
reached Mach 9.6, setting the world 
speed record for a jet-powered aircraft. 
It took only 10 seconds of scramjet 
power to get it up to that speed. And 
HyCause, the program that succeeded 
HyShot, conducted tests in Australia last 
summer that reached Mach 10, but only 
for three seconds. 

A scramjet that can stay lit for 
several minutes could power a hyper 
sonic long-range missile. That, at least, 
is the idea behind a joint Darpa and 
Navy project called Hypersonics Flight 
Demonstration, or HyFly. Last fall, the 
program carried out the latest in a series 
of test flights in which a scramjet was 




dropped from an F-15 fighter jet off 
Point Mugu in California and boosted to 
operating speed by rocket. The goal was 
to reach Mach 6 and keep the scramjet 
going for 100 seconds or more. (It didn't 
make it that time, but the tests will con- 
tinue, program officials say.) 

A payload-carrying, piloted craft 
that can take off and land under its own 
power will need an engine that can 
produce power for a lot longer than 100 
seconds, though. Breaking that barrier 
is the goal of the X-5 1 A Flight Test Pro- 
gram, whose engineers spent much of 
last year torching its X 1 engine design 
in Langley's high-temperature test tun- 
nel. So far, the X 1 has had to take more 
punishment than any scramjet engine 
ever built. It 's made of a steel-nickel 
alloy that stays strong up to 2,ioo c F, 
and its leading edges are coated in a 
heat-resistant carbon mesh. Even these 
materials aren't enough, though, so the 
X-i's engineers borrowed a technique 
from rocket designers, who typically 
circulate fuel — in this case, the same 
petroleum-based jet fuel that powered 
the SR-71 — along channels within the 
engine's walls before it enters the com- 
bustor. This both cools the 3,ooo°F-plus 



THE X-43A HIT MACH 3.6 SECONDS 
AFTER ITS SCRAMJET KICKED IN. 



combustor and preconditions the fuel, 
turning it into a hot gas that packs 10 
percent more energy than it does in 
liquid form. 

The X-51AS target is five minutes of 
uninterrupted scramjet-powered flight. 
If it works, longer-burning scramjets 
should quickly follow. "The five minutes 
of flight we're talking about is not lim- 
ited by the propulsion system," Berger 
says. "That's just how much gas we have 
in the tank." On a modified vehicle with 
a bigger gas tank, that five minutes 
could easily turn into an hour or longer. 
And that, says Mike McKeon, PWR's 
manager of Hypersonic and Advanced 
Programs, is key. "This engine has 
demonstrated that the propulsion tech- 
nology is ready for application," he says 
of the X-i. "It's no longer in the research- 
technology mode." Next-generation 
engines based on the X-i are already 
being built at PWR's plant in Florida. 

With any luck, sometime in 2009, 
the X51-A will shatter all previous 
records for sustained scramjet ignition. 
The PWR team imagines that a B-52 
bomber will take off from Edwards Air 
Force Base in California's Mojave Desert, 
head toward the coast and, at 45,000 
feet, drop the X-51A from the plane. A 
solid-fuel rocket attached to the X-5 1 A 
will fire, blasting it up to 60,000 feet and 
past Mach 4.5, and then drop off to let 
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FIELD TESTING Clockwise from top left: The record-setting scramjet-powered X-43A; a 
HyCause rocket with a scramjet engine on its nose takes off; HyShot's scramjet engine. 



the scramjet ignite. For five minutes, the 
scramjet will accelerate the X-51A to a 
peak speed past Mach 6 and an altitude 
above 80,000 feet. Then it will fly into 
the Pacific, its data safely telemetered to 
engineers on the ground. 

The test will also mark the moment 
when scramjets move from flash-in-the- 
pan science experiments to useful tools. 
"This is an airplane," Berger emphasizes, 
"not just something where you light 
a scramjet and fire it and see where it 
goes. This is really beyond something 
you might do for a weapon applica- 
tion. The whole idea is to prove the 
practicality of a free-flying, scalable, 
scramjet-powered vehicle." 

THE REAL RACE BEGINS 

The first true reusable, free-flying 
scramjet could be Darpa's HTV-3X. Also 
known as Blackswift, the unmanned 
vehicle looks like an alien spaceship, 
with black curves, a rapier-like prow 
and oval exhaust ports. It's still only in 
the planning stages as part of Darpa's 
Falcon program, but it could represent 
the biggest breakthrough in aeronau- 
tics since the jet engine itself. It will 
demonstrate for the first time all the 
technologies needed for a practical 
scramjet-powered aircraft by taking off 
and landing under its own power and 
running on scramjets as long as needed 



to complete its mission. 

The HTV-3X could make its inau- 
gural flight as early as 2012. Here's 
how a perfect mission would go: The 
unmanned craft taxis out of a hangar 
at Edwards Air Force Base. Its twin 
conventional turbine engines throttle 
up before it accelerates down the run- 
way and climbs into the desert sky, 
followed closely by a chase plane. The 
chase plane keeps pace until shortly 
after the unmanned craft hits the speed 
of sound. At Mach 2, doors just within 
the jets' inlets close off the turbines 
and open the airflow to the scramjet 
engines, which fire out of the same 
nozzles used by the turbine jets. On the 
ground, engineers watch their bird hit 
Mach 6, twice as fast as any turbine- 
jet-powered craft ever built. The test 
completed, the craft slows to subsonic 
speed, switches to turbine jets, and lands 
back at Edwards, mission accomplished. 

Darpa officials are keeping quiet 
about Blackswift for now. Spokesperson 
Jan Walker says no project engineers 
could give interviews for this article 
because "it's a very busy time for the 
program." But Pratt & Whitney Rocket- 
dyne is already at work on the engine 
that HTV-3X will use — a combined-cycle 
turbine-scramjet engine — and although 
Lockheed Martin won't confirm it, the 
company's famously secretive Skunk 



Works division is widely believed to be 
building the vehicle itself. 

Meanwhile, there's competition. Last 
July, engineers from China showed up 
at the American Institute of Aeronau- 
tics and Astronautics Joint Propulsion 
Conference in Cincinnati and revealed 
a growing scramjet research program of 
their own, including a new hypersonic 
wind tunnel in Beijing and work on 
rocket-powered combined-cycle scram- 
jets. None of the American scramjet 
experts we talked to would discuss 
their reactions to the Chinese revela- 
tions. But Craig Covault, an editor at 
Aviation Week G Space Technology who 
reported on the conference, believes 
one of the main reasons the Chinese 
attended was to glean all available intel 
on Western scramjet research. "I would 
bet that they have a serious research 
program under way that has a lot more 
going on than just the few papers that 
they issued at this forum," Covault 
says. "The reason that they issued them 
was just kind of a message to the rest 
of the world that they are engaged in 
these high-tech things. It also allowed 
them to get the 500 or more other 
papers in propulsion technology of all 
kinds delivered at the conference." 

Scramjet projects have failed before, 
and some of the initiatives under way 
today could fail too. But many research- 
ers say that this time around, scramjets 
are for real. "Advanced propulsion tech- 
nology has a development timescale that 
appears to be on the order of decades," 
says Johns Hopkins's Van Wie. "The first 
scientific paper on rockets was published 
in 1903, and rockets became practical 
during World War II, 40-some years 
later." He points to a seminal confer- 
ence in i960 during which researchers 
first hashed out the major challenges to 
building practical scramjets. "So if you 
look at that — 1960 to now, 47 years or 
so — it's kind of on the same timescale 
to see this roll out." In other words, that 
two-hour flight to Tokyo just might be 
leaving sooner than you think. 



Michael Belfiore's book Rocketeers 
chronicles the private space industry. 
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ATTACK OF THE JELLIES 

A spate of jellyfish invasions is imperiling crucial fishing grounds, menacing beachgoers, and 



1 
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IT'S LIKE A SCENE from a bad '50s monster 
flick: Nation attacked by swarms of poisonous 
giant jellyfish ! But that's exactly what's happen- 
ing off the Japanese coast. The dishwasher-size 
Nomura's jellyfish, a gelatinous 400-pound blob 
with thousands of stinging tentacles, was once 
uncommon in Japanese waters. By early 2006, 
its numbers were estimated to be in the millions. 

Elsewhere in the world, similar stories 
played out. In July, a creature called Mnemiopsis 
inundated Swedish seas; the invasive species is 
believed to have hitchhiked into the northern 
Atlantic by shipping vessel. And in September, 
millions of purple jellies called Pelagia noctiluca 



swarmed the Italian coast. The out-of-season 
visitors interrupted fishing operations and scared 
away beachgoers with their vicious stings. 

From Tasmania to Namibia to the Gulf of 
Mexico, recent jellyfish invasions have puzzled 
scientists and devastated local economies. 
Closed beaches are the least of the problem. 
Jellies have stung farmed salmon, clogged nets 
on fishing vessels, even blocked water-intake 
valves at nuclear power plants. 

"The number of occurrences, their dura- 
tion and geographical extent — all of those are 
exceptional," says University of Connecticut 
zoologist Ann Bucklin, who is heading up the 



count of zooplankton — marine animals that drift 
with currents — for the Census of Marine Life, 
an international effort to count all ocean animal 
species by 2010 (jellyfish are one type of zoo- 
plankton). "It appears to be outside the normal 
variation that we've seen in the past," she adds. 
"The [zooplankton] blooms seem to be dramati- 
cally more severe than they used to be." 

Of all ocean species, jellyfish are among 
the least studied by scientists, in part because 
of their lack of obvious utility to humans, and 
in part because of the specific challenges of 
working with them. The invertebrates are dif- 
ficult to handle, often poisonous, and prone to 
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6 JANUARY: Smart USA will sell models ■ ~~ 
in the U.S. for the first time. Consumers jfi^ M^ £ 

will be able to choose among a con- - I 
vertible and two coupes, starting at 4^ 

$11,590. More than 30,000 Ameri- * "5^. 

cans have paid to reserve one of the ^_ Ml 

pint-size vehicles. 



i|iiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiim^^fBr^9 

A JANUARY: Washington State will imple- I™ 
ment a voluntary program to implant LgraidBFsS! 
radio-frequency ID (RFID) chips in driver's 
licenses to speed border crossings. Border agents will electroni- 
cally retrieve identification and citizenship information from people 
as they drive up to crossings between Washington and Canada. 
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threatening coastal economies. Experts want to know why 



disintegrating when caught in nets. Our limited 
knowledge of normal jelly habits makes it 
tough for scientists to pinpoint what's behind 
the mysterious trend. 

What they do know is that jellies are 
opportunistic animals that capitalize quickly 
on changing conditions. "The more food 
you give them, the more jellyfish you get," 
says marine biologist Jennifer Purcell, 
who has studied the connection 
between changing environmental 
conditions and jellyfish density. 
Warmer ocean temperatures, 
increased ocean acidity, agri- 




cultural pollution, and especially a decline in 
predators as the result of overfishing are all 
possible explanations for the recent jellyfish 
boom — and reasons why we're likely to see 
even more outbreaks this year and in the 
years to come. 

Of course, some people are looking 
for ways to benefit. Japanese chefs have 
begun using jellyfish in more dishes and 
even cocktails, and researchers have 
harvested the animals' mucus 
for use in cosmetics. Call it the 
economy of a more gelatinous 

world.— KALEE THOMPSON 





BACK TO 
THE FUTURE 



IN 1998, a group of scientists from the 
U.S. Department of Energy's Pacific 
Northwest National Laboratory published 
a list of 10 environmental-technology 
breakthroughs expected by 2008. Here's 
how a few of them panned out. 

THE PREDICTION: Genetically modified 
crops will be widespread. 
THE OUTCOME: Most corn, soybean and 
cotton crops in the U.S. are genetically 
modified to resist pests or tolerate herb- 
icides. But genetic modification is a contro- 
versal topic in many countries and is not in 
wide use throughout the rest of the world. 

THE PREDICTION: We II live in a 
paperless society. 

THE OUTCOME: Sure, we have e-books 
and e-readers, but paper still rules 
cubicle-land. According to paper indus- 
try analyst RISI, U.S. consumption of 
paper products in the office peaked at 
H.7 million tons in 1999 and declined to 
12.7 million tons in 2006. 

THE PREDICTION: Cars will get at least 
80 miles per gallon. 
THE OUTCOME: SUVs still rule the road, 
so average fuel economy this year will 
remain at a little more than 20 miles per 
gallon. But things may soon change, as 
15 states have adopted or are considering 
emission regulations that will require a 
30 percent reduction in greenhouse-gas 
emissions from new vehicles by 2016. 

THE PREDICTION: The world will be 
filled with "green" products. 
WHAT REALLY HAPPENED: There are 
many green products available, and 
Americans now recycle 32 percent of 
their waste. This is double the amount 
recycled during the early 1990s. 

-MELINDA WENNER 



llllllll|llllllllllllllllllllllllllllllllllllllllllllllllllll 

A WINTER: The DeLorean returns. 

Former DeLorean mechanic and restorer 
Stephen Wynne plans to sell two of the 
gull-wing cars a month, each made of 
approximately 90 percent original unused 
parts. A newly constructed DeLorean will 
start at $57,500. 




6 WINTER: The One Laptop Per Child proj- 
ect will be distributing laptops to children 

in South America, Southeast Asia and Africa. 
The "green" machines cost around $200 
each and can be recharged with an AC 
adapter, solar power, a handcrank, a pull- 
cord and a foot pedal. 
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WATCH 




It's obscure geek speak now, 
but by 2009, even your mom 
will be fluent.-K.T. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 



ANTHROPOCENE IN.) 
The most recent epoch in Earth's history, 
during which humans first began to affect 
the planet's climate and ecology. Approxi- 
mately 1800 through the present. 

BLOGICALCAOJ.l 

Illogical ramblings found online. 
See also, blogic (n.|. 

CARBON JUSTICE (N.) 
The fair distribution of responsibility for 
addressing climate change, used in refer- 
ence to the idea that countries should be 
required to curb CO. emissions in prop- 
ortion to their population and per-capita 
C0 2 output. Additionally, a country's 
ability to pay would determine their 
overall responsibility. 

CLOUD COMPUTING IN ) 

Large-scale distributed computing ser- 
vices available over the Internet. The 
clusters (or "clouds") of computers give 
individual institutions or businesses 
ultrafast computing power without the 
high-maintenance server rooms. 

ECOSYSTEM SERVICES IN.) 
The value a healthy ecosystem offers 
humans or a local economy (calculated in 
dollars), providing an economic incentive 
to protect fragile habitats. For example, 
an insect called a lacewing furnishes a 
crucial ecosystem service in the U.S., 
eating corn earworms, aphids and other 
pests. Farmers who protect lacewing 
habitats will save money by cutting back 
on using conventional pesticides. 

EXER6AMING (N.) 

The action of playing videogames that do 
double duty as exercise regimens. ► 



THE YEAR AHEAD 




WHO SAID ANYTHING ABOUT SPORTS? China has been using this summer's Games 
to flamboyantly tout its scientific and technological prowess. But with many foreign 
journalists in China complaining that they don't have the complete freedom to write inde- 
pendent stories, how much of what you read can be trusted?-M.w. 



WHAT YOU'LL HEAR 

Beijing's air has among the 
world's highest levels of nitro- 
gen dioxide, but China will try 
to clear it by shutting down fac- 
tories and taking a million cars 
off the streets. 

Last July, after adopting 
more-stringent water-quality 
standards, the local authori- 
ties announced that Beijing's 
formerly nonpotable tap water 
is now safe to drink. 

Beijing is cracking down on doping 
by doubling the number of drug 
tests it will administer to its ath- 
letes (compared with 2004). 



China guarantees rain-free 
opening ceremonies. It plans to 
"seed" the clouds before the 
games with silver iodide. 



Beijing is building a plethora 
of new stadiums and subways 
as part of a complete Olympic 
renovation. 



China plans to shut down 
4,000 of its unsafe (and 
highly polluting) coal mines. 




Of 





WHAT YOU WON'T HEAR 

Up to 70 percent of Beijing's summer 
particulate pollution originates 
outside the city, so it won't do much 
good to shut down the city itself. 



Sure, the water is safe if you're 
standing right next to the treat- 
ment plant, but those same 
authorities admit that city pipes 
often contaminate the water. 



Despite a lot of noise about stricter 
testing policy, China has a reputa- 
tion for doping. Before the 2000 
Sydney Olympics, 27 athletes with- 
drew from the games after some 
had suspicious test results. 

Nobody knows if cloud seeding actu- 
ally works. In 2003, the U.S. National 
Academy of Sciences called the 
science behind it too weak 
to confirm. 



By one count, the construction 
boom will have forced 1.5 million 
Chinese out of their homes, and 
it's further polluting the air by 
releasing tons of dust. 



China has tried this before with- 
out much success. It's next to 
impossible to monitor the area's 
many mines for compliance. 



P3 BET ON THE FUTURE PROPOSITION: Will China successfully suppress 
lS\ AT PPX.POPSCI.COM rainshowers for the Olympic opening ceremony? 



° APRIL: India will launch Chandrayaan-1, its first 
unmanned spacecraft designed to orbit 
the moon. The orbiter will conduct 
research on the moon's makeup and 
create a 3-D atlas of its surface. 



6 SPRING: The Web-ready airplane flies this year, as 
Airlines will start tests of satellite-linked onboard Wi- 

American Airlines and Virgin Amer 
ica will follow suit with a system 
of antennas that bounce sig- 
nals to cellular phone towers 
on the ground. 
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OTHER WORLDS REVEALED 



The innermost planet welcomes its first long-term visitor, a lander will scoop 
through the slush of Mars, and new Earths will emerge from distant space 



Videogame Controller 

YOUR BRAIN 
At least one tech 
company will release 
hardware that lets 
users control games 
with the aid of a 
headset that reads 
brain waves. 

Biofuel 

MANURE 
Forget corn. This 
year, new facilities 
in Iowa and Cal- 
ifornia will begin 
producing energy 
from methane given 
off by livestock 
manure. 



Threatened Animal 
THE POLAR 
BEAR 

The U.S. Fish and 
and Wildlife Service 
will decide this 
month whether to 
give polar bears 
protection under 
the Endangered 
Species Act. The U.S 
Geological Survey 
recently announced 
that, with the 
continued melting 
of Arctic ice 
and loss of 
habitat, two 
thirds of the 
world's polar 
bears could be 
gone in 50 years. ► 




start hot. This month, after a 3.5-year journey, 
NASA's Messenger spacecraft will make the first 
of three flybys of Mercury, the closest planet to 
; the sun and the least-explored rocky planet in 
the solar system. After the third pass, Messen- 
ger will settle in orbit around the planet in 2011. 
: The feat requires a huge amount of energy, 
» careful trajectory planning, and strong radiation 
■ and temperature shielding. And once Messen- 
\ ger arrives, scientists will have much to explore. 
One critical puzzle: Why is diminutive Mercury 
made of the densest material in the solar sys- 
tem? The answer should shed light on how the 
rest of the solar system formed and evolved. 

Speaking of "planet" and "evolved," another 
really big question about the solar system comes 
i to mind — was there, or is there now, life on 
Mars? The Phoenix lander, set to touch down 
in the ice-rich Martian arctic this May, could 
provide clues. Phoenix will use its robotic arm to 
> dig into the topsoil and ice and collect ground 



it can resolve a years-olWentroversy about 
the presenee-(or abspnce)'of Martian life. In 
the late 1970s, the two Viking landers failed to 
detect any signs of life on Mars. But when, a 
quarter century later, scientists used duplicates 
of the Viking's detectors to search for life in the 
dry valleys of Antarctica and Chile's Atacama 
Desert — regions on Earth where we know life 
exists — the detectors failed to find it. Were the 
Viking landers blind to the presence of life on 
Mars? Phoenix could find out. 

The search is also on for far-flung Earth-like 
planets. This year, scientists anticipate that the 
French space agency's Corot satellite — the first 
space telescope dedicated to planet-hunting — 
will turn up many of the 250 planets they're 
hoping to find, including dozens of Earth-like 
worlds. In addition, the Canary Islands' Gran 
Telescopio Canarias will begin studying the disks 
of dust swirling around distant stars for evi- 
dence of new planetary systems.-M w. 



P3 BET ON THE FUTURE 
|>% AJPPX.POPSCI.COM 



PROPOSITION: Will the Phoenix lander find verifiable signs of life on the 
surface of Mars by January 1, 2009? 



I SPRING: Microsoft will reach 
a milestone when the number 
of computers running Windows 

will reach one billion worldwide. 



Ill|llllllllllllllllllimilllllllllllllllllllllllllllll 

A SUMMER: A European firm, Plastic 
Logic, will open the first factory in the 
world to mass-produce plastic digital 
displays, a key component of flexible 
e-book readers. 
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FUDtN.J 

Acronym for "fear, uncertainty and 
doubt," often used to describe the 
efforts of companies to disparage or 
undermine the soon-to-be-released 
products of competitors. 

GROUND-TRUTHING tVJ 

Investigating in person the nature of 
geographical hotspots identified through 
remote imaging. As in, "After we tenta- 
tively identified at least one new kind of 
Chinese nuclear submarine on Google 
Earth, we'd still require ground- 
truthing to confirm its capabilities." 

PHYSMATICS (N.) 
Used to describe the increasingly 
blurry line between physics and math- 
ematics. See also physmatician: "Brian 
Greene's book The Elegant Universe 
made him into the most famous 
physmatician since Stephen Hawking." 

WITRICITY IN.) 

Electricity transferred wirelessly between 
electromagnetic coils resonating at the 
same frequency. Though not yet practical, 
the technology could someday eliminate 
that rats' nest of cords behind your desk. 




THE YEAR AHEAD 



GAMBLING ON A GOD PARTICLE 

What will the world's largest collider really reveal? Physicists 
lay out the odds on their most likely— and unlikely— theories 



WHEN IT COMES TO the Large Hadron 
Collider, the accelerator scheduled to start 
smashing protons this May, theorists agree 
on one thing: It will most likely produce the 
Higgs boson, the elusive "god particle" theo- 
rized to give everything in the universe mass. 



Beyond that, they're taking bets. Fermilab 
collaborator Tommaso Dorigo of the Univer- 
sity of Padua in Italy has bet $1,000 that we'll 
find nothing beyond the Higgs, but he hopes 
he'll lose. We asked him and other physicists 
to give us the odds on their favorites. 




POXX BET ON THE FUTURE PROPOSITION: Will the LHC be fully functional 
lS% AJPPX.POPSCI.COM and producing data by October 31, 2008? 



HIGGS BOSON: 9 IN 10 

Its existence would explain 
the origin of mass. Higgs 
bosons create a field 
through which all other 
particles must move. The 
Higgs field's resistance to 
this motion gives particles 
their mass. 

DARK MATTER: 3 IN 5 

Scientists know it's there; 
they just don't know what it 
is, and finding out is a task 
for the LHC. The substance 
makes up 80 percent of the 
matter in the universe but 
doesn't emit any light, so it's 
totally invisible. 

SUPERSYMMETRY: 

3 IN 7 

Some physicists suspect 



that all particles in the 
universe come in matched 
pairs. Half are familiar 
— electrons, quarks and 
neutrinos — but their theo- 
retical counterparts, called 
superpartners, are still 
undiscovered. 

EXTRA DIMENSIONS: 

1 IN 25 

Spatial dimensions beyond 
the known three of up- 
down, backward-forward 
and side-to-side could be 
diluting the force of gravity 
in our universe. 

MINI BLACK HOLES: 

1 IN 1.000 

LHC collisions might pro- 
duce harmless black holes, 
each a billion billionth the 



mass of a grain of salt, that 
evaporate almost instan- 
taneously — too fast to 
consume any matter. 

PARALLEL UNIVERSES: 

1 IN 10 MILLION 

Some theorists speculate 
that many universes exist 
side by side with our own 
on a cosmic landscape, each 
with its own laws of physics 
and constants of nature. 

COSMIC IMPLOSION: 

1 IN A GOOGOL* 

If the fundamental vacuum 
state of the universe is not 
perfectly stable, the LHC 
could make it decay, taking 
everything in the cosmos 
with it. 

-RENA MARIE PACELLA 
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A SUMMER: The Korea Superconducting Tokamak Advanced 
Research project will begin generating plasmas as hot as 18 
million degrees Fahrenheit to produce energy from fusion. 
If KSTAR's tests are successful, it will provide valuable data 
to the International Thermonuclear Experimental 
Reactor (ITER), a multi-decade fusion-reactor project 
that will use the same technology. 




•One googol = 10™ = 10,000,000,000,000,000,000,000,000,000,000.000,000,000.000.000,000.000,000.000.000,000,000,000,000,000,000.000,000,000.000,000,000,000 
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6 JULY: Regulati ons passed in 
2006 will go into full effect, forc- 
ing New York City food vendors to 
eliminate artificiat trans fats from 
their food. Banned ingredients will 
include margarine and partially 
hydrogenated vegetable oil. 



— > 



'Google r 5 -* 88 -** 




PROPOSITION: Will Google 
win the auction for the open 
broadband spectrum? 
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THE NEW INTERNET GOES ON SALE 



This month's spectrum auction could set off a telecom gold rush 



i 



THE MOST SIGNIFICANT airwave auction in more 
than a decade could mark the beginning of a new era 
in mobile communications. On January 24, the telecom 
giants will begin bidding for the last prime real estate in 
the radio spectrum, a swath of bandwidth that might 
one day provide a coast-to-coast mobile, high-speed 
voice and data network. For years, these 700-megahertz 
frequencies have been licensed as channels 52 to 69 
on your TV. But the broadcasters are finally clearing out 
to go digital, and whomever takes their place will help 
determine the future of the wireless Internet. 

The new network will have better reception, espe- 
cially in remote areas, because 700Mhz signals can zip 
right through leafy trees and penetrate into basements 
and subway stations. It took 30,000 cellphone towers to 
cover the nation with an 1,800Mhz network; it would 
take only half that to do it at 700 Mhz. 

The new network won't just be cheaper to build. 
According to the Federal Communications Commis- 
sion's auction rules, a sizable chunk of the spectrum 
must be devoted to "open access" service. That means 
the end of locked cellphones — you'll be able to use 



any device or software you want on the network. (The 
rule change is in part due to Google's furious lobbying 
for it, a move that has fueled speculation that it plans 
to bid for the spectrum.) The last time the government 
made a change like this was 40 years ago, when the 
FCC forced telephone companies to open up their lines 
to third-party products. It wasn't until after the landline 
system went open-access that products like answering 
machines, fax machines and modems hit the market. 

There's no guarantee that things will work out as 
well for the 700MHz spectrum. The big telecom com- 
panies have already begun to attack the open-access 
rules in court. Even if the rules do survive until the day 
of the auction, they will take effect only if a bidder 
meets the minimum reserve price of $4.6 billion. 

But even without the open-access requirements, any 
network built in the new spectrum will make it easier for 
carriers to provide things like VoIP calling and streaming 
video — currently difficult on bandwidth-limited wireless 
networks. "We're talking about your phone precisely 
mimicking a desktop computer," says Joseph Farren of 
the industry group CTIA.-daniel engber 
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Landing Strip 

SPACEPORT 
AMERICA 
Virgin Galactic will 
be the anchor tenant 
in the country's 
first purpose-built 
space-vehicle launch 
and landing pad. 
Construction will 
start this year on the 
facility in southern 
New Mexico. ► 
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o JULY: The European Space 
Agency will launch the Planck satel- 
lite, a craft designed to refine our 
estimate of the age of the universe 

and see if it underwent a brief 
period of faster-than-light inflation 
immediately after the big bang. 



Illllllllllllllll 




4 AUGUST: NASA will undertake a $900- * 
million mission to repair the Hubble 
Space Telescope. Hubble will get new 
gyroscopes, batteries, a camera, and a 
grapple interface that an Orion space- 
ship will use when it eventually comes to ■> 
afely deorbit the satellite. 
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CHECKERS IS 
SOLVED. NEXT? 



THERE ARE 500 billion billion possible 
ways to arrange pieces on the board dur- 
ing a game of checkers. Still, after 18 
years of research, Jonathan Schaeffer, 
a computer scientist at the University of 
Alberta in Canada, announced last year 
that his program had "solved" checkers— 
that is, it was unbeatable. How soon before 
we solve other popular games? 

HE ADS-UP TEXAS HOLD 'EM 
TIME TO SOLVE: 5 years 
Poker is generally no fun with just two 
people, but it's impossible to "solve" (in 
the scientific sense) with any combination 
of more than two players. 

BACKGAMMON 
TIME TO SOLVE: 10 years 
The element of chance (rolls of the dice) 
makes the number of board combinations 
huge |10 20 ). Scientists know how to solve 
backgammon, but current computer tech- 
nology can't do it. 

CHESS 

TIME TO SOLVE: 100 years 
No one knows exactly how many possible 
board positions for chess exist, but it's 
thought to be somewhere between 10'° and 
10". Schaeffer predicts that the game will 
not be solved in his lifetime. 



GO 

TIME TO SOLVE: 

Anybody's guess 
The extremely complicated 
game, which originated in 
ancient China, has far more 
board combinations than 
chess (10 100 ). Scientists have 
no idea how to solve it and 
won't even venture to guess 
when the technology will 
exist to definitively do so. 

-KATE PICKERT 




THE YEAR AHEAD 
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A SEPTEMBER: Similar to the 
Nobel Prize, the Kavli Foundation, 
based in Oxnard, California, will 
begin awarding $1-million bien- 
nial prizes to scientists working 
in astrophysics, nanoscience and 
neuroscience. 
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; « . ; r H replacement for Plum Island be 

built on the U.S. mainland? 
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BREAKING THE LAW 



IBM's 3-D chip stacks pack power 

FORTY YEARS AGO, engineer Gordon 
Moore famously predicted that the number 
of transistors that could fit on a silicon chip 
would double roughly every two years, 
making computers ever faster and more 
efficient. That truism will hit a brick wall in 
the next 1 5 years, as transistors approach 
the size of single atoms and manipulating 
them proves ever more difficult. This year, 
IBM will begin selling its work-around to 
the transistor-density problem, a vertically 
stackable chip that moves data 1,000 times 
as fast as what we use now. 

If you open up your cellphone today, 
you'll probably find a pseudo-3-D chip 
inside — stacking ordinary chips on top of 
each other increases computing power 
without taking up too much space. It's the 
long wires that connect two chips around 
their outer edges that limit their ultimate 
processing speeds. Without better con- 
nections between the two chip layers, 
their utility is restricted to whatever can be 



into compact packages 

shunted through a few small wires. 

IBM's solution is to make 3-D chips 
with vertical interconnections called 
through-silicon vias (TSVs). Instead of con- 
necting the chips along the outer edges, 
TSVs tunnel down through the chip and 
connect to the next layer directly below it. 
The trick was in getting metal into the tiny 
holes that serve as the wires between the 
layers. Other companies aren't far behind. 
Samsung plans to use TSVs to make 
stacked DRAM chips and hopes to incorpo- 
rate them into high-density flash memory. 

What will this mean for us? TSV chips 
will be extremely speedy processors, and 
because chips with different functions can 
be made separately and later stacked, prices 
for multifunctional chip stacks will probably 
drop. One thing is certain, says intercon- 
nection expert Larry Smith of Sematech, 
a consortium that studies semiconductor 
manufacture: "Products will continue to get 
smaller, thinner and lighter."-M.w. 
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o OCTOBER: Computer-game creator and 
Space Adventures board member Richard 
Garriott will be the sixth cosmic tourist the 
company sends into space. Garriott, whose 
father is astronaut Owen K. Garriott. has 
said he may take the first-ever civilian 
space walk. Ticket price: $45 million. 
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NEW DIGS FOR 
BIODEFENSE 
RESEARCHERS 



Officials are set to build the next 
agro-terrorism research center 

TWO MILES OFF the tip of Long Island, New York, sits 
an 840-acre island that houses the Plum Island Animal 
Disease Center. The researchers working inside the Plum 
Island facility represent the country's front line against 
such animal diseases as foot-and-mouth. But 
the Plum Island buildings were built in 1954, 
and the facility cannot handle some of the 
pathogens that the Department of Home- 
land Security (DHS) believes are likely to I 
be used by terrorists as weapons against *- J 
our food supply and national health. 

This October, DHS will select a loca- 
tion for the National Bio- and Agro-Defense 
Facility, a $450-million animal and zoonotic 
(able to jump from animal to human) disease lab to 
study potential agro-terrorism threats. Six locations are 
in the running for the 520,000-square-foot facility. Five 
are on the mainland; the sixth is a new facility on Plum 
Island. (It's illegal to study foot-and-mouth disease on 
the mainland, so Congress will have to get involved if 
DHS chooses one of those five sites.) 

In addition to typical agro-disease research, 10 




Highly contagious foot-and-mouth virus 



7 percent of the facility will be used for 
Biosafety Level IV research, the study of 
lethal, exotic or contagious diseases or 
agents that pose the most risk to humans 
At the top of the list for such research at the 
new lab: the Nipah and Hendra viruses, which were 
discovered recently in Malaysia and Australia and have 
proven deadly to many of those who've been infected. 

"It's all part of the overall threat analysis to mitigate 
the threat against U.S. agriculture," says James Johnson, 
the head of laboratories for DHS. "Plum Island has been 
the front line, but we've got other threats that we need 
to deal with."-K.P. 



BUILD YOUR OWN SURVEILLANCE STATE 

New satellites take to the skies, and you can buy time on one 



THE NEXT GENERATION of 

private spy satellites is here: 
WorldView-1 launched last 
September, and GeoEye-1 will 
launch this April. Their high- 
resolution cameras are able to 
spot an object about the size of 
home plate, but their real advan- 
tage is in how much of that data 



they'll be able to send back. 
High-res imaging satellites must 
aim at a small swath of the Earth 
as they pass over land; because 
these new satellites have a wider 
field of view, as well as improved 
storage and communication 
capabilities, each one will cover 
at least twice the territory of 



their predeces- 
sors on every 

orbit. That means more high- 
resolution images on Google 
Earth and Yahoo Maps, and 
more chances for individuals and 
companies to buy time from the 
eyes-for-hire in the sky. 

—ROBIN MEJIA 
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Environmental 
Disaster 

THREE GORGES 
DAM 

The Chinese 
government 
announced that 
up to four million 
more people will be 
displaced to protect 
them from further 
landslides caused by 
the dam. In addition, 
the newly tame flow 
of the Yangtze River 
is creating a major 
buildup of pollutants 
in the reservoir 
and algae blooms 
downstream. 

Vehicle 

TESLA'S 
ELECTRIC 
ROADSTER 
Tesla says it will 
produce about 600 
all-electric sports 
cars this year. The 
vehicles will cost 
around $100,000, 
have a range of 245 
miles, and do 0-60 
in less than four 
seconds. -K. P. 
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6 NOVEMBER/DECEMBER: Boeing's fuel-efficient 787 
Dreamliner will enter the commercial airline market— if it 
-v doesn't get delayed again. More than 700 jets have already 
been pre-ordered. 




END OF 2008: New York City's subway 
system, the largest in the nation, will start 
to install cellphone antennas in six stations 

throughout the city. The full project is sched- 
uled to last six years and will eventually wire 
all 277 underground subway stations at a 
reported cost of around $150 million.-K.P. 
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THREE KEY 
FACTS 



IFear is controlled through the 
amygdala, a small chunk of the 
brain that directly activates 
your fear response, bypass- 
ing the conscious mind. 

2 By blocking the "fear memo- 
ry" — the original cause of a given 
fear— Joseph LeDoux has 
shown that the fear itself can 
be eliminated. 

New trials will explore 
whether drugs can alter 
specific memories (and the 
fears they cause! in soldiers and 
trauma survivors. 



A 
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tactic might not be the most efficient rem- 
edy. Imagine forcing an aviophobe onto a 
plane — a severe panic attack could trigger 
a midair rerouting to the nearest loony 
bin. But LeDoux may have uncovered a 
better way. After a two-decade-long pur- 
suit into the depths of the brain, LeDoux 
has shown that it's possible to eliminate 
deep-seated fears. All you have to do is 
remove the memory that created it. 

Last year, in a landmark experiment 
in rats, LeDoux opened a path to doing 
just that. He showed that it's possible 
to obstruct the memory of a specific 
traumatic event without affecting other 
memories. He also demonstrated that 
when the memory was stifled, the fear it 
roused vanished as well. 

This sudden ability to produce 
selective amnesia stunned the scientific 
community. It also offers unimaginable 
promise. It could relieve soldiers suffer- 
ing from post-traumatic stress disorder 
(PTSD) or rid sexual abuse and rape 
victims of haunting memories. My 
spiders would be fair game, as would 
LeDoux's enduring aversion to snakes. 
Other researchers have been quick 
to adapt LeDoux's findings. One has 
already begun experimenting on human 
subjects, and a startup company has 
emerged that plans to eliminate fears in 
the comfort of your own home. All you 
need is a mail-order box of pills and the 
accompanying DVD. 

THE SHOCK OF DISCOVERY 

Down the corridor from LeDoux's office, 
near a paper sign reminding students of 
the lab's Wi-Fi password ("fearisgood"), 
heavy glass doors open to reveal the 
fear factory. Inside, 300 plump white 
rats live like rodent royalty. Each gets 
its own transparent acrylic cage and is 
fed a continuous supply of filtered water 
and top-notch rat chow. Their cages, 
neatly aligned on stainless-steel wire 
shelves, are scrubbed regularly and ven- 
tilated with oxygen-rich air. When we 
enter, we have to wear surgical masks to 
keep from sullying the rats with germs 
we might be tracking in from the out- 
side world. According to Marie Monfils, 
a postdoc here, these rats are treated 
exceptionally well because happy, 






NOTHING TO FEAR BUT . . . According to a 
recent poll of American adults, we're a nation 
of ophiophobes (50 percent of the popula- 
tion reports being "very afraid" of snakes), 
acrophobes (fear of heights, 36 percent), 
arachnophobes (fear of spiders, 27 percent) 
and aviophobes (fear of flying, 18 percent). 



healthy, easygoing rats make ideal test 
subjects when it comes time to scare the 
holy crap out of them. 

To understand why rats — and 
other animals, including humans — get 
scared, you have to start at the amyg- 
dala, the place where sensation and 
memory join forces to spawn the vener- 
able beast we call fear. The amygdala is 
buried in the forebrain directly behind 
the eyes. LeDoux first started research- 
ing the amygdala in the late 1970s with 
early experiments that investigated how 
rats adapt to danger. 

In one experiment, LeDoux played 
a tone to the rats and then dispensed 
a mild electric shock. After a few rep- 
etitions, the tone alone made the rats 
freeze — a classic Pavlovian response. He 
had expected this, but at the same time 
he wondered what was actually occur- 
ring inside their brains when they froze. 
He injected a dye that mapped out the 
connections in the rat brains and found 
that the auditory thalamus — the part of 
the brain that receives signals from the 
ears — connects directly to the amgdala. 
He then surgically cut the pathway that 
connects the auditory thalamus to the 
amygdala, repeated the tone, and found 
that the rats no longer feared the sound. 

Somehow, the amygdala was form- 
ing and storing what LeDoux labeled 
a "fear memory" that preempted all 
other brain activity whenever it rec- 
ognized the offending input. The rats 
were essentially oblivious to their freez- 
ing behavior, responding to the tone 
without the use of their higher brain 
functions, precisely the way I might 
squeal like a schoolgirl at the sight of a 
spider before I can reason that it's not 
going to eat my left arm. 

The study revealed that when it 
comes to fear, the "thinking" part of 
your brain is instinctively subordinate 
to the amygdala. Your fears forestall 
your thoughts, and the amygdala is the 
reason why. It takes a new input, checks 
it against your fear memories and, if 
there's a match, initiates a response. 

Without the fear memory, though, 
the chain falls apart: If my brain can't 
remember why I'm afraid of spiders, 
then I won't be afraid of spiders. Yet 
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AN ATLAS 
OF FEAR 

Fear sets your body in motion, 
readying you to deal with a threat. 
But the long-term effects of anxiety 
and stress can cause serious harm 

BY SABA BERHIE 



EYES 

Fight-or-f light hormones like norepinephrine dilate your 
pupils to improve vision. 



HEART 

Your heart pumps faster, increasing blood pressure to 
accelerate the delivery of oxygen. Prolonged high blood 
pressure increases your risk of heart attack or stroke. 



LUNGS 

Your breathing rate increases as your lungs take in more 
oxygen. Long-term stress responses exacerbate asthma, 
and hyperventilation can trigger a panic attack. 



SKIN 

Sweat glands start working to cool the body down. But 
long-term stress can suppress wound healing, making the 
body prone to infection. 



HORMONES 

The adrenal glands secrete Cortisol, a stress hormone. 
Too much Cortisol corrodes bones and muscles and weak- 
ens the immune system, diminishing an immune response. 



STOMACH 

The stomach stops digesting so the body can divert energy 
elsewhere. Slow digestion may result in an increase in 
stomach acid, causing nausea or inflaming an ulcer. 



INTESTINES 

During a stress response, blood is shunted away from 
the intestines. Continually suppressed digestion can 
trigger irritable bowel syndrome. 




POPSCI innovator 
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selectively eliminating a memory 
would seem to be impossible. LeDoux 
suspected it was not. 

THE YOUNG BRAINIAC 

LeDoux is the hippest nerd I know. His 
salt-and-pepper hair is smartly slicked 
back, and a soul patch crowns his chin. 
He's wearing flip-flops, black jeans and 
an embroidered lime-green shirt with its 
square-cut shirttails untucked. The rocka- 
billy look is fitting when you learn that he 
spends most of his spare time jamming 
with his band, The Amygdaloids, play- 
ing guitar, singing, and writing lyrics. Of 
course, one can only be so hip: Most of 
their songs are about neuroscience. 

We're sitting at a round conference 
table in his office on the 1 ith floor of 
NYU's Center for Neural Science, where 
LeDoux is giving me the Fear 101 primer. 
The 58-year-old s Cajun accent, though 
refined, still lingers from an upbringing 
in Eunice, Louisiana, where he raised 
prize-winning cows, bulls and horses and 
aimed to become a priest. "I went to Cath- 
olic school, and the nuns thought of me 
as their pet project," he recalls. "I made 
rosaries and was the alter boy. I used to 
hold mass in my bedroom by myself, just 
to practice. But in eighth grade, the hor- 
mones kicked in and I started thinking 
more about girls than religion." 

He first started tinkering with brains 
at his father's butcher shop. "In those 
days, they would slaughter the animal 
by shooting it," he says. Pops tasked the 
young LeDoux with digging through cow 
brains, a local delicacy, to retrieve the bul- 
let, because "you wouldn't want to chomp 
down on a piece of lead." While poking 
around in the mush, LeDoux remembers 
pondering its purpose. "I'd reach in there 
and would always be thinking about 
what each part does." 

LeDoux was one of only three 
people from his 1967 graduating high- 
school class to leave the bayou for the 
big city — Baton Rouge. He enrolled at 
Louisiana State University and begrudg- 
ingly obliged his parents' desire for 
him to study marketing. After all, they 
were paying the tuition. But his bud- 
ding interest in the mind led him to 
study consumer psychology, where he 



WHAT FEAR DOES TO THE BRAIN 




Say you're afraid of mice. When the eye sees one skitter, it transmits the data to the 
thalamus [A], which sends the information straight to the the amygdala [B] and the 
visual cortex [C]. The amygdala rapidly associates the image with a fear memory 
and tells the hypothalamus [D] to prime the body for action. Meanwhile, the visual 
cortex goes through the higher-level processing of the image, but rationalization 
(it's just a mouse!) is too late [E] to overcome the amygdala's immediate repsponse. 



HOW ONE DRUG FIGHTS FEAR 




A drug called d-cycloserine (DCS) helps to inhibit long-held traumatic fears. The 
drug boosts NMDA receptors in the amygdala, which helps it to form new memo- 
ries. Watching a video of what you fear while under the influence of DCS writes new, 
strong memories to the amygdala that aren't associated with a traumatic event. 
Thus, when you see a mouse again, the amygdala doesn't initiate a fear response [A]. 



mused about how it might be handy for 
understanding consumer behavior. (At 
one point, LeDoux wrote a letter to B.F. 
Skinner asking the eminent psycholo- 
gist what he thought of the concept. 
Skinner replied, scolding it as unethical. 
Today you'd be hard-pressed to find a 
single major ad agency that doesn't have 
a consumer psychologist on staff.) 

LeDoux went on to get a master's 
degree in marketing. But a course he 
took taught by LSU psychologist Robert 
Thompson that examined the roots of 



memory convinced him to become a lab 
scientist. He applied to Ph.D. programs 
in biological psychology — 12 in all, to 
ensure that he got accepted somewhere. 
(His grades weren't stellar, LeDoux 
says: "I got hooked up with people in 
college who showed me the good life.") 
He ended up at the only school that 
accepted him, the State University of 
New York at Stony Brook. 

At that time, scientists scoffed at 
the idea that emotions and fear dwelled 
in some kind of tangible neural mesh 
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hidden in the brain. They believed that 
emotions were complex psychological 
phenomena that, for the most part, had 
little to do with what LeDoux imagined 
as rogue bits of brain circuitry. But he 
suspected that he could understand 
human emotions by starting small. 
Because fear was easy to isolate — a raw 
and universal emotion that spanned all 
species — it seemed like a sensible thing 
to tackle first. 

In the 30 years since grad school, as 
a professor at Cornell University Medi- 
cal College and later at NYU, LeDoux 
has become the undisputed King of 
Fear, having written two acclaimed 
books and published dozens of ground- 
breaking studies based on the simple 
premise that memory and fear are, in 
fact, inextricable soulmates. 

ELIMINATING MEMORIES 

LeDoux populates his lab with kindred 
thinkers, resourceful polymaths who 
can draw from multiple disciplines to 
arrive at unforeseen solutions. There 
are people like Monfils, who explains to 
me how she programmed rats to forget 
their fears while she cradles one of the 
rodents in her arms, stroking its white 
coat as if it were a cuddly housecat. This 
rat, it should be noted, is one she has 
"modified" — the top half of its cranium 



"YOUR MEMORY OF AN EVENT IS 
ONLY AS GOOD AS YOUR LAST 
MEMORY OF IT," LEDOUX SAYS. 
EVERY MEMORY CAN CHANGE. 



looks like it has been sliced off, and in 
its place sits an implantable microchip 
that lets Monfils watch its brain activity 
in real time on her laptop PC. 

In a study published in Nature Neuro- 
science last year, LeDoux's team repeated 
the tone experiment, except this time 
there were two tones: a high-pitched beep 
and another like a digitized cricket. The 
rats heard both tones 20 times and then 
got a shock. This sequence was repeated 
three times, enough for the rats to learn 
to fear the tones as before. Now it came 
time to break the memory and, hence, the 
fear. While only the cricket tone played, 
the rats were injected with U0126, a 
chemical that prevents long-term memo- 
ries from forming. Twenty-four hours 
later, when the rats heard both tones 
again, they froze only after listening to 
the beep. The drug had flushed away any 
memory of getting shocked after hear- 
ing the cricket noise — and no memory 
meant no fear. 

The study joined a growing chorus 
of research demonstrating that memo- 




VIRTUAL THERAPY Researchers are testing memory drugs to help veterans who suffer 
from post-traumatic stress disorder. Virtual-reality simulations [left], aided by a drug that 
helps memory formation, work to disassociate thoughts of battle from the real trauma of 
warfare. In the future, videos of heights (for example) could help cure ordinary fears [right]. 



ries aren't immutable objects encased in 
museum glass. Rather, they are living, 
changing things and can be manipulated 
whenever evoked. "It sounds like science 
fiction, but long-standing memories are 
vulnerable to change," says LeDoux. 

More important, it also proved that 
a specific memory could be altered or 
erased (remember, it eliminated just the 
rats' fear of the cricket, not the beep). 
The rats remembered getting a shock 
after hearing the cricket tone, and so 
they froze whenever it was played. 
U0126 blocked that fear memory, but 
only because the drug was dispensed 
when the rats were prepared to get 
the shock again. "Your memory of a 
specific event is only as good as your 
last memory of that event," LeDoux 
says. Thus, every time you dredge up 
a memory, good or bad, it's suscep- 
tible to change. (Incidentally, this is 
how neuroscientists account for "alien 
abductees" who pass lie-detector tests. 
The victims recall their close encoun- 
ters so exhaustively and so often that 
the repeated recollections gradually 
alter the memory until the fabrications 
become indistinguishable, neurochemi- 
cally speaking, from truths.) 

News of LeDoux's experiments 
spread, and the neuroscience com- 
munity quickly took notice. The 
conventional practice of "talk therapy" 
suddenly seemed tedious and of dubi- 
ous efficacy. Why would I want to 
spend hours of couch sessions with 
my shrink when a shot of an amnesia- 
inducing compound into my brain at 
the exact moment I'm remembering my 
childhood spider invasion would make 
me fearless in an instant? 

"When you recall something, you 
don't recall what originally happened; 
you recall what you recalled the last 
time you recalled it," explains Roger 
Pitman, a professor of psychiatry at 
Harvard Univer- (continued on page 821 
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where today's leaders command tomorro 



In the Marine Corps, today's leaders have tomorrow's technology at their fingertips. 
Here's what makes the world's first production tiltrotor aircraft such a powerful force. 




Power 

Two 6,150 shaft horsepower engines 
operate through 97 degrees of motion 



Speed 

Top Speed over 275 kts. 




Not everyone is cut out to become a Marine. And not everyone 
is ready to command technology as advanced as the Osprey. 
It takes pride, leadership, and a drive to work with the best. 

Flexibility Aorilit » 



Survivability 



Its state-of-the-art avionics provide 
the capability to degrade or defeat 
an enemy's ability to engage. 



Safety 



A multi-mission rotary winged 
and fixed-wing aircraft. 



Equally comfortable in dusty 
zones and cruising the airways at 
15,000 feet. 



Triple redundant fly-by-wire 
flight controls. 
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HOW IT WDRKS 



THE WORLD'S 
BIGGEST TELESCOPE 

About half the size of a football field and 21 stories tall, the largest optical 
telescope ever constructed will use almost 1,000 mirrors to hunt for 
exoplanets— and maybe even unlock the secrets of spacetime by b jdrn carey 



HOW TO CAPTURE THE COSMOS 



1. COLLECT THE LIGHT 

Starlight hits the 138-foot-wide parabolic 
PRIMARY MIRROR— an array of 984 hex- 
agonal panels, each one 330 pounds, 4.8 
feet in diameter and two inches thick. The 
panels are so heavy that gravity actually 
causes them to shift very slightly as the 
scope moves, so three actuators under each 
panel flex 10 times per second to keep the 
mirror properly aligned. The light bounces 
up to the 20-foot-wide MIRROR A. 

2. REFLECT IT 

MIRROR A reflects and inverts light 
through a hole in MIRROR C onto the 
13.8-foot MIRROR B, which directs light up 
to the reflective surface of MIRROR C. 

3. SHARPEN IT 

MIRROR C is a thin two-millimeter glass 
shell stretched over 5,000 actuators that 



push or pull to reshape the mirror's surface 
1,000 times per second. This rapid action 
performs so-called adaptive optics — 
realigning light distorted by the atmosphere 
into a sharp image. Astronomers calculate 
the correct setting for this mirror using 
bright reference stars [see "Calibrating a 
Giant Scope," right]. 

4. SEND IT TO A SENSOR 

Once corrected by the adaptive optics 
system, the light hits MIRROR D, 8.9 feet 
in diameter, which moves up to 20 times 
per second to keep the reference star 
aligned against vibrations from wind hit- 
ting the structure. This mirror reflects the 
starlight to a DETECTOR, which houses 
a camera that captures images, and to 
instruments that astronomers use to 
measure such phenomena as the speed 
at which the universe is expanding. 



FOLLOW THE LIGHT The primary 
mirror collects starlight and 
reflects it onto mirror A, which 
sends it through the hole in mirror 
C onto mirror B. The light then 
bounces onto the surface of 
mirror C, onto mirror D 
and into the detector. 



Primary mirror 




CALIBRATING 
A GIANT SCOPE 



Atmospheric turbulence and airborne 
particles scatter starlight as it heads 
toward ground-based telescopes, 
so astronomers calibrate the Euro- 
pean Extremely Large Telescope's 
optics using bright reference stars in 
the same field of view as the target 
object. The rippled light wave hits 
each pixel on mirror C at slightly dif- 
ferent times. The adaptive optics 
system morphs the mirror's surface 
so that the light hits each pixel at the 
same time, creating a clear image. 
But if an object has no nearby stars, 
astronomers make their own refer- 
ence stars: Five or six lasers, known 
as a laser guide-star system, excite 
sodium ions 56 miles up in the atmo- 
sphere to create artificial beacons. 



THE EUROPEAN 
EXTREMELY LARGE 
TELESCOPE IE-ELT) 

BUILT BY: European South- 
ern Observatory 
SITE SELECTION: Will choose 
site by late 2008, probably in 
the Southern Hemisphere 
CONSTRUCTION STARTS: Early 2010 
FULLY OPERATIONAL: 2017 
DESIGN COST: $81.3 million 
CONSTRUCTION COST: $1.1 billion 
IMAGE RESOLUTION: 10-15 
times as sharp as Hubble 
PRIMARY MIRROR: 138 feet wide 
NEXT BIGGEST SCOPE: The Gran 
Telescopio Canarias in the Canary 
Islands (34 ft.) and the Thirty Meter 
Telescope (98 ft.), scheduled for com- 
pletion in 2016 (site undetermined) 
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Mirror B 



Mirror D 



Mirror C 



Primary mirror 
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HOW DO YOU CLEAN THIS THI 



he E-ELT will collect nearly as much dust as it does starlight, but sim- 
ply washing the mirror with water isn't an option because the cracks 
between each panel could allow moisture into the electronics. Instead, 
telescope cleaners will spray ultrapure, cooled carbon dioxide "snow" 
over the primary mirror. The CO binds to the dust particles as it falls 
onto the mirror's surface and, as it evaporates, takes most of the dust 
I with it. With normal wear and tear, the mirrors will need a fresh coat- 
ing of reflective material, most likely aluminum, every few years. 
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GATHERERS 



Around the world, scientists are 
risking their lives to retrieve seeds destined 
for a massive vault near the North Pole. 
Their work just might save mankind 

BY HILLARY ROSNER 

PHOTOGRAPHS BY ANDREW McCONNELL 



i 



si 



TO VISIT THE SHOLA MARKET, a teeming maze of stalls in 
Addis Ababa, Ethiopia, you'd never know that the human 
race's food supply was in jeopardy. Massive sacks stuffed with 
dried chili peppers overflow onto piles of vegetables — pota- 
toes, beets, carrots, onions, tomatoes. Enticing smells waft 
from the spice sellers' stalls, crowded with colorful mounds of 
cumin, turmeric and ginger. 

Wandering the market's muddy corridors, Luigi Guarino 
stoops to smell frankincense and examine fistfuls of legumes. 
To the casual observer, they're just sacks full of beans. But to 
the 48-year-old crop scientist, each one is a tiny buffer against 
worldwide starvation. Guarino fingers the dried seeds with 
reverence, because he understands how valuable — and frag- 
ile — they really are. He has spent much of his career trolling 
remote and exotic lands, gathering the genetic diversity of 
the plants that sustain humanity. His work has taken him to 
roadless villages in Oman's mountains and across the desolate 
Sahara between Algeria and Niger, all in search of crop vari- 
eties with unique traits that could someday save the world's 
harvest — and its people — from infestation, blight or drought. 

Looking up, Guarino explains that in certain countries, 
industrial progress has left some of the world's most impor- 
tant food crops at risk of obliteration. When it comes to 



gathering food, "people used to be more mobile," he says, as 
the beans sift through his fingers. "Now they have nowhere to 
go. They're more vulnerable to things like drought. As popula- 
tion increases and more farmland is converted to urban areas, 
you have less land on which to produce more food." 

Meanwhile, because the efficiency of modern farming 
has made crops so genetically uniform, the plants on which 
humans depend — those we've bent to our will over thousands 
of years — are at the mercy of chance. They simply aren't 
diverse enough anymore. To endure, crop plants, like their 
wild counterparts, need varied gene pools. But the genetic 
diversity of our food supplies is withering. In the past 200 
years in the U.S. alone, 75 percent of the variety within crops 
has vanished. That's a disaster waiting to happen. 

To help prepare for the worst, in February the Norwegian 
government, together with the Global Crop Diversity Trust, 
an organization in Rome for which Guarino now serves as 
science coordinator, will unveil an immense fortress, the 
Svalbard Global Seed Vault, built on a frigid, wind-whipped 
archipelago in the Arctic Ocean, 600 miles from Norway. 

The Crop Trust's mission is to safeguard agriculture, and 
it has raised more than $130 million of a $26o-million goal to 
do so. It plans to permanently endow a network of seed and 



SEEING DANGER Luigi 
Guarino in Ethiopia 
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THREE KEY FACTS 



Having a variety of 
genetic material 
within crops means 
when infestation or 
drought hits, those 
plants are able to 

adapt and survive. 



In the past 200 years, 
75 percent of plant 
variety has disap- 
peared from U.S. 
crops, a trend that 
endangers humanity's 
food supply. 



A group of plant scien- 
tists are traveling the 

world to collect seeds 
for a doomsday vault 
on a frozen Arctic 
island— a last option in 
case disaster strikes. 



SEEDS OF CHANGE A hand- 
ful of saf flower at the Shola 
Market. Even in Ethiopia, 
which has managed to pre- 
serve the greatest amount 
of natural diversity within 
its plant life, crops are 
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gene banks — archives of essential plant materials — around 
the world. The Svalbard vault is its ultimate defensive mea- 
sure: a last-ditch reserve, ready if all else fails. 

Dug nearly 400 feet deep into a sandstone mountain, the 
vault's interior temperature is immune to changes in the sur- 
rounding permafrost. It sits roughly 425 feet above sea level, 
protected against flood even if all of Antarctica were to melt. 
The entry tunnel passes through a series of steel doors and a 
highly sophisticated video surveillance system before reach- 
ing three chambers capable of holding 4.5 million samples of 
vital crop seeds. Safe from nuclear warfare, terrorist attacks, 
natural disasters and global warming, the seeds stockpiled at 
Svalbard just might revive our food stores in the event of a 
global catastrophe. Svalbard's feasibility study, conducted by 
an international team of scientists, concluded, "Our existence 
on earth rests on how well we take care of these seeds; and 
their existence depends on us." 

But before they can be dehydrated, sealed in special foil 
packages, and laid in their frozen resting place, the seeds 
must first be collected in the field. Guarino is part of a small 
but dedicated band of such seed collectors. 

They're a far-flung bunch. From Aleppo, Syria, where he 
curates one of the most important collections of wheat and 
the wild ancestors with which it shares genes, an intrepid 
Australian named Ken Street leads annual expeditions across 
lawless tracts of central Asia and the Caucasus in search of 
new genes for dry climates. Daniel Debouck, an ebullient Bel- 
gian scientist based in Cali, Colombia, has spent three decades 
roaming the Americas on the trail of unique beans. "He's mar- 
ried to the bean," Guarino jokes, "but recently he had an affair 
with a cassava." And dozens of other crop scientists, botanists 
and biologists each struggle, on meager budgets, to retrieve 
seeds from similarly remote and dangerous regions. 

WHY DIVERSITY MATTERS 

If the word "biodiversity" triggers any associations for you, 
they probably have to do with rainforests and gorillas, not 
fields of neatly planted corn, peas and pineapples. But agricul- 
tural crops are subject to the same basic laws of biology and 
natural selection as all living things. To adapt and evolve, to 
survive disease and adjust to changing environmental condi- 
tions, their gene pool must be a mixed bag. 

Crop yields will need to roughly double in the next 50 
years to keep up with the pace of population growth. As a 
result, protecting agricultural biodiversity is more important 
than ever, and the preservation of raw material necessary for 
crops to adapt is "the most fundamental thing you can do to 
ensure their survival," says Cary Fowler, a native Tennessean 
who is the Global Crop Diversity Trust's executive director 
and the main visionary behind Svalbard. 

The raw genetic materials are stored in gene banks 
all over the world as seeds, plant tissue and whole plants, 
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FAR AFIELD Ken Street gathering wheat in Armenia 



which these banks then loan out. Farmers and breeders can 
obtain plant material to grow in the field or to use for breed- 
ing specific traits. But these banks are also an archive, and 
preserving the genetic material is a complex undertaking. 
Some seeds can survive frozen for decades but must still be 
periodically thawed, tested for viability, and regrown — a 
time-consuming operation. Other plants don't respond well 
to the drying and freezing process. Apples, for instance, 
should instead be cryogenically frozen, an expensive effort 
impossible at all but the best-funded gene banks, like the U.S. 
Department of Agriculture facility in Fort Collins, Colorado. 
Coffee plants, meanwhile, need to be continuously grown in 
the field. And still more plants are cultured and stored in test 
tubes, which takes a great deal of time and money. 

Preserving crop plants in gene banks is a hedge against 
unknown future threats. It ensures that diversity will be there 
when breeders need it to breed plants that are tolerant of 
saltier soils, for example, or resistant to invading insects. "You 
don't actually know what will be needed by what country 
when," says Julian Laird, the Crop Trust's director of develop- 
ment. "It could be in Rwanda or it could be in Colorado." 

Gene banks are one of the few reliable sources of plant 
material that might save the day. A breeder whose country 
faces a particular infestation will need to experiment with 
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MANY OF TODAY'S GENE BANKS ARE PLACES WHERE 
"YOU WOULDN'T STORE A KID'S MILK FOR LUNCH." 
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UNTIL THE END OF THE WORLD 



THE VAULT can store 4.5 million seeds within its reinforced- 
concrete walls, dug nearly 400 feet into the mountainside. A 
ventilation system will pump in Arctic air when it's cold enough; 
if the temperature in the vault rises above -0.4°F, a complex 



a wide variety of genetic material within that crop to find a 
resistant gene. "My job," Street says, "is to put together big 
gene pools so that breeders can dig into them." Street's facil- 
ity in Syria may look like nothing but a tidy storehouse for 
a few crops, he explains, but within that collection there's a 
wide variety of genetic material. "Wheat from the highlands 
of Ethiopia is likely to be very different than wheat from the 
highlands of Turkmenistan because they evolved to be quite 
different — just as you have a Pygmy perfectly adapted to 
running through a forest and a Dinka adapted to running 
through the plains." 

An international network of gene banks called the Consul- 
tative Group on International Agricultural Research (CGIAR) 
stores collections of many crops, with funding from the 
World Bank, the Food and Agriculture Organization of the 
United Nations and others. Debouck and Street each curate 
CGIAR centers, which serve as a home base for their field 
expeditions. Many countries also maintain their own gene 
banks, and those sometimes house the only specimens of a 
particular seed variety. 

Similarly, the Global Crop Diversity Trust is trying to 
create a linked chain of gene banks by endowing the most 
important of them around the world. "Gene banks are clearly 
one of the basic building blocks of a healthy agricultural sys- 
tem," says Roy Steiner, a senior program officer in agricultural 
development at the Gates Foundation, which gave $30 million 
to the Trust. "It's this library that nature has given us from 
millions of years of evolution, and the fact that we're allowing 
these incredible books to be lost is a tragedy." 

Gene banks tend to be underfunded, disorganized, and 
located in hard-luck places, partly because much of the 
planet's genetic diversity arose in what are now the poorest 
countries. Many of the 1,400 facilities around the world that 
describe themselves as gene banks are, Fowler says, places 



refrigeration system will kick in. A fiber-optic monitoring net- 
work will keep close tabs on climate conditions and transmit 
images of the vault's interior to the University Center in Sval- 
bard and to the nearby Nordic Gene Bank. 



"where you wouldn't want to store a kid's milk for lunch." 

Before it gained notoriety for its prison, Abu Ghraib was 
the site of Iraq's national seed bank. It was destroyed and 
looted after the 2003 American invasion, its collections of 
lentils, rye, barley and other seeds gone forever. Afghani- 
stan's seed bank was obliterated during mujahadeen fighting 
in the 1990s; a clandestine seed collection established after- 
ward and hidden in a private house in Jalalabad was also 
looted — robbed for the plastic bottles used to store the seeds. 
In 1985, a starving group of homeless people broke into 
Peru's National Agricultural Institute and made off with its 
sweet-potato collection. Last year, a typhoon washed away 
the Philippines's gene bank- — countless variations of sweet 
potato, taro and banana carried off in a river of mud. 

What did we lose, exactly? It's impossible to say. "The 
problem in explaining it to the public," Fowler says, "is we 
don't know what was lost. And you can say, 'Well so what?' 
And I can't answer, 'Well, what we've lost was the last form 
of resistance to a disease that we're going to encounter five 
years from now.' " 

SAYING THE WORLD, INVISIBLY 

The foot soldiers of biodiversity have an extraordinarily 
important mission, but the particular irony of their efforts 
is that if things turn out as they hope, and the biodiversity 
of plant life is preserved, the material they bring back to the 
impenetrable vault in Norway will never truly be needed. If 
all goes well, no one will know the lengths to which scien- 
tists like Guarino and Fowler went. 

Anonymity and thanklessness have always been part of 
this work. Across the sprawl and chaos of Addis Ababa from 
the Shola Market is the Institute for Biodiversity Conserva- 
tion. Guarino has come to Addis with Fowler to discuss an 
endowment for the Ethiopian national gene bank and its 
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relationship with the Sval- 
bard vault. For three hours, 
the two men sit with a 
group of Ethiopian officials, 
sipping thick sweetened 
coffee and snacking on 
roasted barley as they ham- 
mer out an agreement to 
ensure the continued safety 
of the country's collections 
of nine crucial cereal crops. 

Downstairs, the objects 
of their attention are wait- 
ing, vacuum-sealed and 
frozen: wheat, sorghum, 
teff (the grain used to make 
Ethiopia's national bread, 
injera). Up to 400 species of 
these and other crops are 
housed here, 60,000 bags, 
each containing between 
3,000 and 8,000 seeds from 
the same species and loca- 
tion. Ethiopia has retained the 
largest amount of traditional 
diversity of any country. Sev- 
eral of the crop varieties stored here are extinct in the fields 
and exist only within these walls, in one of the world's poor- 
est countries, on the planet's most volatile continent. 

In the lobby of the Addis gene bank is a life-size photo- 
graph of Nikolai Vavilov, the Russian botanist who in the 
early 20th century developed a landmark theory about the 
origins of cultivated crops. Gene banks tend to have a shrine 
to the man somewhere on the premises. The area where a 
crop has had the most time to evolve, Vavilov posited, will 
be the area where that crop contains the greatest breadth of 
genetic diversity, and therefore the area you'll want to visit 
if you're seeking a particular trait to breed into the plants. 
If, for instance, Ireland's genetically fragile potato crop is hit 
with a crushing blight, kicking off widespread famine, a gene 
for resistance would logically be found in the Andes, Vavilov 
reasoned, where the potato originated and where there are 
several thousand known varieties of the tubers. 

Today, crop scientists still rely on Vavilov 's notion of 
"centers of diversity" and hail him as both a hero and a 
martyr. He spent his career crossing places like China, 
Bolivia and Abyssinia (modern-day Ethiopia) on foot, camel 
and donkey, gathering what was at that time the world's 
largest collection of seeds, both cultivated and wild, for con- 
servation. The genetic diversity contained in those seeds, 
he believed, represented humanity's hope for survival. But 
politics got in the way of his work. Stalin wanted nothing to 
do with genetics, and Vavilov's progressive ideas amounted 
to heresy. In 1940, in his early 50s, Vavilov was jailed for 
pursuing "impractical science." Three years later, he starved 
to death in prison. 





OTED "This is the only worn 
problem we know we can solve at 
this point in history," says Car y 
Fowler, the man behind Svalbard. 



RATHER THAN EAT THEIR SEEDS, 
THE SCIENTISTS CHOSE STARVATION. 
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Vavilov wasn't the only Russian scientist who died in the 
name of crop diversity. During the 872-day Nazi blockade 
of Leningrad, Vavilov's colleagues holed up inside the gene 
bank he founded, determined to protect the seed collection 
from the Germans and the city's hungry residents. There, 
locked inside a building filled with seeds, roughly a dozen 
scientists died of starvation. 

"The rice breeder literally died sitting at his desk with 
bags of rice," says Fowler, shaking his head. "I remember vis- 
iting the Vavilov Institute in 1985 and trying to understand 
what had gone on in this building that people would starve 
to death rather than eat food on their desks." He posed the 
question to a woman then connected to the Russian institute. 
"She looked at me quizzically and said, They were students 
of Vavilov.' As though that explained it all." 

WHAT IT TAKES TO BE A SEED HUNTER 

Each seed gatherer involved with Svalbard is particularly 
passionate about plants from certain parts of the world. 
For Street, the Caucasus represents a potential goldmine of 
genetic diversity both because it's a Vavilov center of diver- 
sity (a "rich genetic soup") and because the Iron Curtain left 
the region essentially cut off from the West, so it's underrep- 
resented in gene-bank collections. His current preoccupation 
is "plugging eco-geographic gaps": pinpointing areas where 
particular plants grow and might have interesting genetic 
variations but have not yet been collected. 

One such gap in Street's CGIAR collection is the wild 
cousins of the chickpea, which happen to grow in very inhos- 
pitable areas. "Relatives of the chickpea are distributed in 
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Bose® QuietComfort® Acoustic Noise Cancelling® Headphones 



Music can take 
you places. 

Why not 
leave the 
noise behind? 



Music can transport you and inspire you. But to 

fully appreciate it, you need to hear each note and nuance. 
QuietComfort headphones use acclaimed Bose technologies 
to reduce the noise around you, so your music sounds even 
more natural. And when you're not listening to music, you 
can detach the audio cord and still enjoy the benefits of Bose 
noise reduction. 

Choose your favorite style: the on-ear QC3 headphones or 
the around-ear QC2 headphones. And discover the unmatched 
combination of noise reduction, audio performance and 
comfortable fit provided by Bose QuietComfort headphones. 

Less noise. We originally engineered these headphones to 
reduce the engine roar on airplanes, and that's where you'll 
hear the most dramatic difference. But people soon started 
telling us how they were using them in other places, from 
commuter trains to homes, even to reduce distractions at 
the office. As Ultimate Mobility magazine reports, "Bose's 
noise-reducing QuietComfort headphones have been the 
gold standard for years." 

Clearer music. These are our 
best-sounding headphones. 
Even delicate nuances, like the 
soft trill of a flute, are more dis- 
tinct and natural. Writing about 
the QC2 headphones, Travel + Leisure 

Golf says, "Forget 'concertlike' comparisons; 

On-ear 
QC3 headphones. 




you'll think you're 
onstage with the band." 
The QC3 and QC2 head- 
phones are also easy to take 
with you, since they fold flat 
for easy storage in a slim 
carrying case. 



Purchase any 
QuietComfort head- 
phone by January 31, 
2008, and receive $50 
toward an additional 
Bose product purchased 
at the same time.* 




Two styles to choose from. 

The QC3 headphones lightly 
rest on your ears. The QC2 
headphones gently surround 
them. Both offer the same 
total (active plus passive) noise reduction and the same 
acclaimed audio performance. Your choice should be made on 
whether you prefer around-ear or on-ear headphones. 

Try them risk free for 30 days. Simply choose your favorite 
style, and use our Excitement Guarantee to listen for 30 
days. Order now and you'll receive $50 toward an additional 
Bose product purchased at the same time. Discover all the 

places your music can take you, 
with the noise reduction pro- 
vided by the QuietComfort 
Acoustic Noise Cancelling 
headphones. From Bose, the 
most respected name in sound. 

Around-ear 
QC2 headphones. 
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1-800-901-0256, ext. Q6108 1 www.Bose.com/QC 



Better sound through research - 
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the Caspian Sea in Iran, where it's diffi- 
cult to get in because they're touchy about foreigners running 
around." When he heard rumors of wild chickpeas growing 
in the republic of Georgia, a highly unstable former Soviet 
territory, he planned a trip to the region anyway. He describes 
it the way a CIA operative might: "The mission was targeted 
to grab these wild relatives." 

Street's "missions" involve driving clunky old Russian 
jalopies through deserts or over mountain passes — wild and 
woolly lands where Kalashnikovs are common and where the 
police demand constant bribes, sometimes by force — to dis- 
tant villages where camel's milk is plentiful but outsiders are 
rare. "We come in, and it's as if a UFO has landed," he says. 
"All these guys jump out of the trucks with their hats and 
cameras, and the villagers are like, 'Who are these dudes?' But 
they always offer hospitality, and vodka." 

Debouck's work has sharpened his skills as a detective. 
In the 1980s, he was on the trail of gigantic lima beans that 
grow in Peru and Bolivia, kin to certain North American 
varieties. Conversations with farmers about the relative bit- 
terness of their beans, images of beans painted on ancient 



pottery, and examinations of wild lima beans growing at 
the edges of farmers' fields combined to lead Debouck and 
his team to a discovery about the origins of lima beans. "We 
were able to provide the physical evidence that you had two 
domestication events for lima beans," he says proudly. "One 
in meso-America and one in the Andes." 

Debouck's bean collecting has taken him through the 
fields and forests of much of the Americas, scouring the 
ground in search of uncataloged species. He also combs the 
collections of the world's top herbaria. Several years ago, 
while rummaging through an herbarium in Paris, he stum- 
bled on a misplaced specimen: a bean from North America 
lost in a box of woody plants from all over the world. "I 
realized that that plant was collected by a French explorer, 
exploring an area from Florida to the area that is today Que- 
bec," he says. "It might even be a new bean species for the 
eastern United States." 

He is currently tracking a wild bean that grows only in 
southern Florida. Luckily, one area is protected public land, 
making it possible that some of the 
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An unfair comparison 



ht 



7450 



Zero Gravity Massage Chair 



Bjorn Lindquist - Masseuse 





Body position: 

A near-weightless reclined position 
- the ideal posture for massage. 



Body position: 

... face up or face down. 



Comfort settings: 

Seven levels of massage and seating 
comfort that you can customize. 



Comfort settings: 

Bjorn comes with only one 

comfort setting. 



Lumbar Heat: 

A treat for tired lower-back muscles. 



Lumbar Heat: 

... no heated rocks after "the accident." 



Access: 

A massage anytime you want. 



Access: 

Busy... try again next week. 



Value: 

25 years of massages built into every chair. 



Value: 

25 years of massages? 
... think second mortgage. 



Take the weight Of the world Off your back. There's no escaping gravity. But now there is a way 
to relieve the soreness, tension and fatigue its constant pulling has on your back. 

No other massage chair positions your body in a virtually weightless condition - the knees above the heart 
position helps remove pressure from the lower spine, while providing the best posture for massage. Then 
the patented Human Touch Massage System™ goes to work, providing a deep invigorating massage of the 
neck, back, calves and feet. Crafted with only the finest materials and advanced technology, the HT-7450 
is a beautiful addition to both your wellness regimen and your living room. 

For more information on our full line of human touch™ 
massage chairs, go to humantouch.com 
or call 1-800-404-0975. 



T^Jnuman touch 

massage chairs 



0 IT R UNDISCOVERED 

UNIVERSE 



Physicists sometimes wonder if a new theory 
might emerge that makes quarks, the Big 
Bang, and superstrings completely obsolete. 

They don't need to wonder anymore. 





Our Undiscovered Universe probes nature's 
secrets with a depth and clarity never before 
imagined. 

• Unified 



Rational 



Revolutionary 




• Empirically validated 



100 years ago, Einstein found a small part of 
the universe's four-dimensional geometry. 
Null Physics reveals the rest of it. 





Are you ready for an incredible journey? 



nullphysics.com 



• with dust jacket, $59. Available at nullphysics.com. © 2007 Aridian Publishing Corporation, (877) 274-3426 
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A news reader that 
gets data from your PC 



7E5 

Use your cellphone 
to get your PC online 



YOU 

BUILT 

WHAT 
•pi 



USING THE FORCE 

A group of rocket enthusiasts launches a Star Wars 
replica that would make George Lucas proud n 



HOW IT WORKS 



SITTING IN the California desert, Andy 
Woerner's rocket-powered replica of a Star 
Wars X-wing fighter looks fully prepared 
to make a run at the Death Star. But for 
Woerner and his rocket club, building the 
ship was as big a challenge as what the 
rebels faced in that galaxy far, far away. 

With no specs, they started by mea- 
suring a circa-1980 toy model. From that 
they designed their 21 -foot-long plywood 
version using a CAD program. No detail 
was overlooked — for example, to get the 
four 60-pound wings to open and close 
like the movie's fighter, they took a tiny 
2.3-horsepower electric motor from a 
radio-controlled helicopter and linked it to 
a complex series of gears, chains and shafts. 

Unfortunately, the real Force affecting 



the X-wing at the desert rocket show was 
gravity, and when it began flying errati- 
cally, the group had to blow it up by 
remote control. Still, Woerner hopes he 
instilled a love of rocketry in the many kids 
who got to sit in its cockpit beforehand. 
No doubt, as Yoda might say, an unforget- 
table experience, it was.— Gregory mone 



A LONG TIME AGO. . . The ship was built to 
honor the 30th anniversary of Star Wars. 



© THE H2WH0A CREDO: DIY CAN BE DANGEROUS. 

We review all our projects before publishing them, but ultimately your safety is your 

responsibility. Always take proper safety precautions, and follow all laws and regulations. 



2 MONTHS $7000 



CO-PILOT 

Using an inflatable ball as a frame, the 
group made a fiberglass mold of R2-D2 s 
head, sat it on a plastic turntable, and 
hooked that up to the motion system 
from a radio-controlled boat so they 
could turn the head from a distance. 
LANDING 

Just before the rocket reached roughly 
700 feet, a series of charges was sup- 
posed to release four parachutes— on 
the wingtips, the nose and the tail- 
allowing the fighter to land intact. 
SELF-DESTRUCT 

When the rocket veered on its ascent, the 
team activated the parachute charges all 
at once via radio control, turning it into 
a fiery mess of plywood and parachutes, 
while keeping it away from the crowd. 




HOW 2.0 



[CONTINUED FROM PAGE 69! 



MORE STAR WARS REPLICAS 




TODD MULLIN and the dub 

Punk Rocket Science chose 
to fashion a rocket from a dif- 
ferent rebel ship, the Y-wing 
fighter. They found drawings 
and blueprints online and 
began by building and flying 
an 18-inch scale model. Then 
they made a 13-foot-long 
version from plywood, with 
cardboard tubing for the 



rockets. Paying meticulous 
attention to detail, the group 
even smeared black paint 
over a coat of white for that 
grungy Star Wars look. They 
also added fiberglass and 
fine-sanded the pods on 
each side (the Y-wing doesn't 
actually have "wings") for 
durability and hooked up a 
parachute ejection system. 



Once the altimeter registered 
an increase in pressure, 
indicating descent, the para- 
chutes would pop. Sadly, it 
never got that far. After liftoff, 
the charges controlling the 
chutes blew early, causing 
the pieces to crash to the 
ground and giving the Empire 
the last laugh. 
Details at punk-rockets.com 



R2-R9DROID 


3 YEARS 


$12.D00 



ULTIMATE LIGHTSABER 



1 WEEK 



$175 



ENGINEER JERRY GREENE built this 
R2-R9 droid, seen in Episode I of the Sfar 
Wars series, because, he says, everyone 
makes R2-D2s. Working with the members 
of an international droid-builders club, he 
drew up blueprints and then machined and 
cut the parts of his all-metal robot. Using 
an R/C helicopter remote, he can steer it, 
activate a fog machine inside to simulate a 
smoky breakdown, and even play various 

audio clips. A flash drive storing 
prerecorded R2 sounds from 
the movies is hooked up to 
a sound card and a pair of 
speakers hidden behind 
two vents. And yes, 
the kids— and adults 
—love it. 

Details at r2-r9.com 






WHAT'S THE POINT of having a light- 
saber if you can't duel with it? Tired of 
mass-marketed sabers that were con- 
stantly breaking, Alex Buckner decided to 
redesign them. Rather than stringing the 
lighting throughout the plastic blade, as 
the official commercial version does, he 
placed a powerful LED in the handle so 
that aggressive Jedi throwdowns wouldn't 
damage it. Now he makes the lightsabers 
full-time and offers inexpensive DIY kits for 
aspiring knights and lords. 
Details at shop.ultrasabers.com 



YOU CAN CREATE 
WITH YOUR PHOTOS 



1 A COMIC STRIP 

Let 'em know what you were really 
thinking in that photo. Upload your 
shots to pikistrips.com, and turn them 
into a multipanel comic, complete 
with thought and speech bubbles. 
You can even add glasses, beards or 
funny outfits. Then save your creation 
on the site for the whole world — or 
just your friends — to see. 

2 A MOSAIC 

Transform any image into a poster- 
size mosaic made up of other 
photos — your own or others from 
the photo-sharing site Flickr— with 
mosaickr.com. The site assembles the 
shots in a few minutes and gives you 
a free low-resolution version of the 
final image or a print-ready file for 
about $1.30. 

3 A COLORING BOOK 

Let the kids give themselves green 
hair by making colorable outlines 
from family photos. Head to photog- 
raphy blog fototiller.com for an easy 
three-step tutorial that just requires 
applying Photoshop's Photocopy filter 
and adjusting some settings. Print the 
results, and staple several together. 

4 WALLPAPER 

Cover a whole wall with any photo, 
using only your home printer. Block 
posters.com will enlarge your shot 
to almost any size and automatically 
split it into letter-size tiles that you can 
print and tape together. Or leave large 
seams for a cool paneled effect. 

5 CAKE ICING 

lcingimages.com generates edible 
cake- or cupcake-size icing sheets from 
a single photo or a collage and lets you 
add text. The finished product can last 
unrefrigerated for up to six months. 
(Cake not included.)-MiKE haney 
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POPSCI.COM 

Copyrighted material 



SPARKPLUG 



PULSE PLUG 



Spark plugs have changed little over the last 100 years. Conventional wisdom assumed that they were sufficient to 
efficiently ignite fuel. Pulstar™, a breakthrough in ignition technology, is a drop-in replacement for spark plugs. Pulstaf" 
pulse plugs generate more than 10 times the power of any spark plug available today. This visibly robust spark ignites 
fuel differently, allowing for a more complete burn than is possible with spark plugs. More efficient ignition yields 
improved engine performance and fuel economy. 

More torque, more horsepower and greater fuel efficiency. 
Will not harm your engine or void manufacturer's warranty. 
Satisfaction guaranteed or your money back.* 



Pulse Plug 



GROUND CENTER GAS PLATED 
STRAP ELECTRODE SEAL SHELL 



PULSE 
CIRCUIT 



RESISTOR INSULATOR TERMINAL 



Spark Plug 



Pulse plugs are different. They may look similar to spark plugs on the outside, but 
inside the technological advances of Pulstar'" are evident. Pulse plugs feature a 
unique capacitor-based pulse circuit that captures energy wasted by spark plugs 
and generates a spark 10 times greater than any spark plug. 



Spark Plug 



Pulse Plug 





at 013707 usec 




AT 033187 USEC 

Pulse plugs work differently. 
Pulstar 1 " Pulse Plugs burn fuel more efficiently 
than spark plugs. In freeze frames from a 
high-speed video, you can actually see the 
ignition plume of Pulstar™ growing at more 
than twice the speed of the spark plug. This 
faster ignition generates more pressure in the 
cylinder and greater torque to the crankshaft. 



*Guarantee: If for any reason you are not completely satisfied with Pulstar^ M , simply return it within 30 days along with 
proof of purchase for a no questions-asked refund. We do not refund shipping costs. 



Order now. 1.877.64PLUGS 



A spark of genius. 



THE INFORMATION BOX 

Satisfy your data craving with a stylish DIY display that scrolls scores, news, 
weather and anything else that your computer can feed it 



YOU'RE EXPECTING an important 
e-mail at any moment. But how can 
you possibly go to another room to 
check your computer when the game 
is going into double overtime? Not to 
worry. With a small readout connected 
via Bluetooth, you can get e-mail 
alerts, weather reports and plenty of 
other data from your PC, without ever 
having to get up off the couch. The 



"Feeder Reader" — it also shows RSS 
feeds on its retro-cool vacuum fluo- 
rescent display — draws power from 
a lithium-ion battery you can charge 
by plugging into your computer or, 



with an adapter, into the wall. Add an 
easy-to-transport enclosure like the 
old-time radio-style one we built, and 
it will look great anywhere you need 
your info fix.— dave prdchnow 




FEED ME Connected to a PC via 
Bluetooth, the Feeder Reader never 
lets you miss a new message. 



MAKE A REMOTE DISPLAY FOR YOUR COMPUTER 



7 HOURS 



$120 



EASY 0 □ ■ □ D HARD 



For more details and a full parts list, go to popsci.com/feeder. 



1 . Solder the battery to the charger. Keep 
the soldering iron below 350°F or you'll 
overheat the battery's solder tabs. 

2. Solder the charger to the input of the 
five-volt step-up circuit. Connect the + 
and - terminals from the step-up circuit to 
the Bluetooth modem and the display. 

3. Connect the serial output (labeled 
"TX-0") from the Bluetooth modem to the 
display's serial input, and fit the finished 
assembly inside your custom case. 



4. Change your computer's Bluetooth 
connection port to 9600, 8, N, 1 to make it 
communicate with the feeder. 

5. Download the free LCD Smartie 
software from tcdsmartie.sourceforge 
.net. Select the "test driver" display 
driver, and enter the Bluetooth port and 
communication settings from step U. 
Set the screen size to 1x16. Choose the 
data that you want to stream, and set the 
Feeder Reader anywhere within a 50-foot 
radius of your computer. 



Bluetooth 
modem 



Display/ 
circuit 
board 
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EXTREMES 

OF NATURE 

TRACKING TITANIC-SCALE ICEBERGS 



From the Publishers of 

POPULAR SCIENCE 



SCIENCE 



TRACKING TTTAJ* 

DAZ2LI 

■*^^i.Of THI 



DAZZLING VISIONS 
Of THE COSMOS 

THE SCIENCE 
OF SNAKE VENOM 



THE SCIENCE f f 

IF SNAKE VENOM P\\fct 

MADAGASCAR'S f h3 T * e,f 

HIDDEN EDEN ^ sU e 



HIDDEN EDEN 



that < 



ILLUSTRATED 



An exciting new magazine 
hat .changes everything you thought you 
knew about the past, present and future 




Welcome, POPULAR SCIENCE readers, to SCIENCE ILLUSTRATED! 



With bold graphics, colorful photography and fascinating sto- 
ries, SCIENCE ILLUSTRATED makes the world of science come 
alive like never before. You'll be among the first to read about 



amazing discoveries, sensational technologies and innova- 
tions, and stunning research findings. There's simply no sci- 
ence magazine like it — and no better time to try it than now! 



DON'T MISS THIS EXCLUSIVE OFFER 
FOR POPULAR SCIENCE READERS 



A brand-new magazine that puts the wonders of science before you in photos, illustrations 
and stories. Send in the attached card today for your risk-free charter issue. If you like 
it, enjoy a full year at the low POPULAR SCIENCE rate of 6 issues for $1 9.97. 



If card is missing, write to SCIENCE ILLUSTRATED, P.O. Box 422160, Palm Coast, FL 32142-2160 

To order online, go to scienceillustrated.com/popscioffer 



SCIEN 

ILLUS^ 




Ice age delayed 
by (arming 



Origin of 
animal life 



Unknown pKtuotn bwn-6 in joW irwJ H 



LOSTRICHES 
OF EGYPT 
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TRUTH IN 
SPARKS 



Cut through titanium-marketing 
hype— take a grinder to your stuff 



REAL 

Titanium 



IN THE EARLY 1900s, the element radium was so 
popular, it became a marketing term. Luminous 
watch hands used radioactive radium, but Radium- 
brand butter, fortunately, did not. Today, titanium 
is the new radium. Everything from credit cards to 
crowbars is advertised as having the strength of 
titanium. How many products actually do? 

As it happens, there is a simple test. Hold any 
genuine titanium metal object to a grinding wheel 
(even a little grindstone on a Dremel tool will do), 
and it gives off a shower of brilliant white sparks 
unlike any softer common metal. The sparks are 
tiny pieces of cut titanium — the friction of the 
grinder heats them till they burn white-hot. 

Hold a grindstone to the shackle of a "tita- 
nium" padlock from Master Lock, however, and 
you'll instead see the telltale fine, long, yellow 
sparks of high-carbon steel. Shorter yellow sparks 
show the sides to be a type of stainless steel. Ironi- 
cally, steel is a better material to make padlocks 
out of. Titanium is strong and light, but steel is 
much harder to cut. (Master Lock told me there 
was a bit of titanium inside, but I couldn't find it.) 

Golf clubs and tennis rackets are ideal appli- 
cations for titanium, but you can't tell what's 
authentic by sight or feel, and certainly not by the 
label. One of the two clubs I ground produced no 
sparks — it was just aluminum, which doesn't burn. 

"Titanium" drill bits and scissors are not made 
of titanium metal, but they do usually have an 
extremely hard, low-friction titanium nitride surface 
coating (which is typically gold in color). The spark 
test won't work with coatings, so to analyze two 
pairs of Westcott-brand scissors, I used x-ray fluores- 
cence spectroscopy at the University of Illinois. Turns 
out they are, in fact, made from the genuine article. 

"Titanium" is such a great word, you can't 
blame companies for wanting to associate their 
products with it. But actually using it in their prod- 
ucts? Well, maybe that isn't always convenient. 



STEEL 



PopSci 

ON THE WEB 



-THEODORE GRAY 



See popsci.com/graymatter for 
a video of this experiment. 




CAST IRON When 
held to a grinder, 
cast iron produces 
especially beautiful 
sparks that burst 
like fireworks. 



ALUMINUM No 

sparks at all means 
that this golf club, 
stamped "6061 
TITANIUM," doesn't 
contain titanium. 



HOT METAL The titanium 
bar burns hotter than the 
steel bolt, producing white 
sparks when ground. 



v f r 



HIGH-CARBON STEEL The 
long yellow sparks reveal 
that this "titanium" lock is 
made of steel, which actu- 
ally makes for a stronger 
lock than titanium. 
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Imagine a place that brings you pleasure. A place 
that comforts you like no place else. And what if you 
could go there tonight... and every night. 

At Tempur-Pedic,® we believe your bed should always 
bring you comfort. 

Every time you lie down, our authentic TEMPUR® 
material adjusts to you — Soft where you want it 
and firm where you need it to be. 

We invite you to learn more about our science... 
and experience our soul. 



©Copyright 2007 by Tempur-Pedic North Amend. Inc All Rights Reserved Furniture components not included 



The GrandBed 
fey Tempur-Pedic" 




< TEMPUR-PEDIC 



welcome to bed 



TM 



Call for your Night-time Renewal"'' kit 
with FREE In-Home Tryout Certificate 

888-359-8469 

Or visit us at www.tempurpedic.com 



Copyrigl 



PLUMBING TRICK 
□ F THE MONTH 




A LOW-BUDGET 
LUXURY SHOWER 



INTERPRETING the maxim "Two heads 
are better than one" literally, college stu- 
dent Dan Poff (danpoff.com) installed a 
dual shower-head system using leftover 
copper pipe connected with joints. Then he 
soldered the whole apparatus to the original 
pipe from the wall. Both heads get good 
water pressure, and the entire project cost 
less than $15 to build-How 2.0 staff 



FREE APPLICATION OF 
THE MONTH: SPACETIME 





□1 1 




J 



The old two-dimensional desktop is over. 
Download SpaceTime (Windows only; 
spacetime.com), and transform your com- 
puter screen into a dynamic 3-D viewing 
experience. Do a Google, eBay or Flickr 
search, and it displays every page that comes 
up in the results in a neatly organized 3-D 
stack, enabling you to find what you want far 
quicker than with a traditional interface. 




CAN I USE MY CELL- 
PHONE AS A MODEM? 



YES, BUT IT MIGHT TAKE SOME WORK. Most phones can connect to the Internet, 
so it stands to reason that your laptop should be able to link up with your cell via cable 
or Bluetooth to achieve go-anywhere e-mail and Web access. But the process — known 
informally as tethering — varies. You can get online via Bluetooth with just a few clicks of 
the mouse if your phone and computer both support it (Bluetooth isn't as fast as the fast- 
est cellular data networks, however, so the connection may be slow). Otherwise, you may 
have to get new gear, a new service plan and possibly some new hacking skills. 

Take T-Mobile. The carrier doesn't prohibit cellphone tethering, but it doesn't sup- 
port it either. That means you'll have to go to a site like smartdevicecentral.com if you 
need any help with setup or operation. At the opposite end of the spectrum, Verizon 
Wireless offers a $40 Mobile Office Kit that includes a tethering cable, software and driv- 
ers. Connect your phone, fire up the VZAccess Manager software, and presto: You're 
online, surfing across Verizon's speedy EV-DO network. You will need a new service plan, 
though. Verizon charges an additional $1 5 to $60 a month depending on your phone 
model and current plan. AT&T and Sprint offer similar packages and performance. 



When he's not tethered to his cellphone, RICK BROIDA covers a wide variety of 
tech-related subjects for blogs, books and magazines. 



i 



GOT A QUESTION FOR OUR GEEK CHORUS? Send it to us at h20@txinniercorp.com. 



THE MINUTE PROJECT ^^-^ 




A MAGNETIC ^ * & ^ 
STUD FINDER* ^ a 




WHAT: A cheap 
and easy way to 
find wall studs 


DIY: 1. Tie a string to a strong magnet. 2. Dangle it against a wall, and mark where it sticks to 
embedded nails and screws. 3. Look for a pattern in your marks — that's where the studs are. 




| HAVE AN IDEA FOR A 5-MINUTE PROJECT? Send it to us at h20@bonniercorp.com. 



"Originally posted on instrvaables.com 
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After 25 years and over 1,000,000 Scaffolding 
Alum-A-Poles later.. ."NOT ONE ACCIDENT" 
when our simple directions were followed. 
And not one Alum-A-Pole has been returned 
because it wore out. 




mm 



Fishing & Construction Products 




Our Pro-Trim DuroBend® Vinyl Coil 
does not rot over pressure treated 
wood or cement. Also available 
pre-creased for brakeless flashing. 






And our Alum-A-Brake is in a league of its own!! 
Built-in silken-smooth slitters, foldout worktables, 
super fast repeatable bending and slitting devices. 
Even grass friendly wheels that make the brake 
virtually weightless. 



ALUM- A BRAKE 

YOUR SCAFFOLDING, BRAKE AND VINYL COIL ANSWERS! 




Patented & 
Pats Pend 



Alum-A-Pole Corporation • Scranton, PA 
800-421-2586 • Fax: 570-969-2531 
alumapole.com • pro-trim.com • suntamerhat.com 

© Alum-A-Pole Corporation 2006 All rights reserved. Patents Issued and others pending. 
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Cleans Glass So Wei., 
You'll Think It's INVISIBLE! 



Invisible Glass was developed to give superior cleaning 
power and invisible clarity. Compare Invisible Glass to 
ordinary "blue water" glass cleaners to immediately see how 
quickly it removes even difficult grime, making glass virtually 
"disappear". Cleans windows, mirrors, windshields, and 
other glass surfaces at home, work, or play. 

Invisible Glass is engineered with a multi-component 
formula that is more powerful than other glass cleaners. 
It quickly removes oily dirt, dust, fingerprints, sap, bugs, 
droppings, grease, adhesives. smudges, smoke haze, 
plasticizer film, pollutants, and other difficult grime. 

Other glass cleaners contain dyes, scents, soaps, and 
water. These inexpensive ingredients remove just basic dirt 
and leave streaky residue, which is difficult or impossible to 
remove. Invisible Glass contains NO soaps, foams, scents, 
or dyes. It evaporates quickly and completely, leaving glass 
clean and clear with NO streaks, haze, or residue. 



FR 



FREE prizes, bonus oilers, user tips & testimonials online! 



HO 

What to do 
with a dead 
astronaut 



IES YOU JUST NEED TO KNOW 




a WHY DO STRINGS OF 
HOLIDAY LIGHTS END 
UP IN GIANT KNOTS? 



torn. 




KNOTTY OR NICE? Tangles need 
movement to form, so shaking your 
lights will only make things worse. 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 



A A century of research on 
knot theory has confirmed 
what every neighborhood 
house-lighting champion 
already knows — that knots are an 
unstoppable force of nature. The ingre- 
dients of a knot are simple: a string with 
one loose end, one loop and some move- 
ment to push the end through the loop. 

Most people coil their lights for 
storage, which creates several loops for 
loose ends to dart through as the lights 
get moved around the garage. Andrew 
Belmonte, a mathematics professor at 
Pennsylvania State University, jokingly 
suggests that one way to avoid the motion 
that creates knots is to store your lights by 
hanging them from rafters "like sausages." 

Under certain conditions, however, 
there's no stopping the knots. University 
of California at San Diego biophysicist 
Douglas Smith and research associate 
Dorian Raymer tumbled strings of vari- 
ous lengths one at a time in a box, like a 
sock in a clothes dryer. Within seconds, 
each string tied itself into a knot. After 



3,000 tosses, the researchers identified 
120 types of knots, and their computer 
simulations predicted that if the experi- 
ment continued indefinitely, they would 
create an infinite number of super- 
complex knots. The lesson learned: Shak- 
ing your tangled mess in frustration will 
only make a bigger, bulkier knot. 

Yet the experiment also revealed a 
surprising method for preventing knots 
from forming. When the strings were 
packed snugly in the box, the knots 
were much less severe. "There has to be 
a little motion to make knots," Smith 
says. "It's not magic." 

So if you don't have rafters for the 
sausage-hanging option, follow these 
simple storage steps: Eliminate loose 
ends by plugging the two ends of each 
strand into each other, box them in a 
tight squeeze, and put them in a spot in 
your garage where they won't get jos- 
tled. You might be pleasantly tangle-free 
next holiday season.— COREY BINNS 



ASK DHDCri Send your questions 
• Ur*3L,l iofyi@popsci.com. 



5 
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Why does coffee, which 
smells so good, make my 
breath stink? 

Coffee, it turns out, transforms 
your mouth into the ideal breed- 
ing ground for pungent bacteria. 
Like other acidic beverages, such as 
alcohol and lemonade, coffee dries out 
your mouth. With less antibacterial 
saliva to keep the bacteria in check, 
they reproduce willy-nilly. As meta- 
bolic by-products, these bacteria emit 
hydrogen sulfide, which is the main 
cause of halitosis. 

You're only making matters worse 
if you take your coffee with milk and 
^^^^^ sugar. Bacteria love eating 

ig Mr f also feeds plaque- 

%9 - JBnK^^- formin g(y et 

^'^^SMBP-^^fc n on-fragrant) 
^^^^^^V . bacteria 

^ under which 



the malodorous bacteria hide. 

If giving up your morning 
mochaccino just isn't an option, then 
try rinsing your mouth with water 
after you finish your coffee, sug- 
gests Harold Katz, founder of the 
California Breath Clinics. "Saliva 
does this naturally," he says. "But eat- 
ing an apple or some celery is also 
good — they are rough foods with lots 
of water, which is good for cleaning 
your mouth." 

Cinnamon gum is another effective 
breath freshener, but not just because 
its scent masks the stench. Microbiolo- 
gist Christine Wu of the University of 
Illinois at Chicago College of Dentistry 
found that Wrigley's Big Red chew- 
ing gum, which contains a negligible 
amount of sugar, kills up to 50 percent 
of mouth bacteria thanks to the anti- 
bacterial properties of cinnamon oil 
and other natural flavor oils. 

— GRAEME STEMP-MQRLDCK ► 




Banana 

The banana is sick, and the 
prognosis is grim: extinc- 
tion. Today's Cavendish banana— which 
emerged as the predominant variety 
after a banana blight in the 1950s— is 
essentially a clone of the banana you 
packed in your school lunch bag. In other 
words, if a fungus kills one banana, it 
can kill 'em all. A new strain of Panama 
disease, the fungus that nearly knocked 
the banana off produce stands, has 
emerged. But, as Dan Koeppel writes in 
his new book, which picks up where his 
2005 Popular Science article on the topic 
left off, this time the banana has sci- 
ence on its side. Banana takes readers to 
greenhouses around the world, where 
botanists are frantically trying to bolster 
the fruit through selective breeding or 
by modifying it with genes from fish (yes, 
fish). Hudson Street Press; $24 




He was a hardworking farm boy. 

She was an Italian supermodel. 

He knew he would have just 
one chance to impress her. 



Rosetta Stone? The fastest and 
easiest way to learn ITALIAN 



NEW Proprietary speech recognition technology gets you speaking from the start 
NEW speech analysis tools perfect your pronunciation. 

NEW Contextual Formation™ feature uses real-world simulations to give you the benefits 
you need to succeed. 

NEW Adaptive Recall™ Language feature tracks progress to reinforce your strengths and 
revisit needs. 

NEW Milestone feature lets you try out your new language knowledge in real-life simulations. 
IMPROVED Intuitive, sequential learning makes every lesson count and build progressively. 



Introducing 
Rosetta Stone® Version 3! 

The world's leading 
language-learning software 
just got better. 
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Act now to receive a 

10% discount. 
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Level 1 $209 NOW $ 188.10 

Level 1&2 $339 NOW $ 305.10 

Best Value! 

Level 1,2 43 $499 NOW $ 449.10 
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The fastest way to learn a language. Guaranteed.™ 
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If an astronaut dies on Mars, what should be done with the body? 



I CAN SAY with fair confidence that if 
an astronaut died on a short mission to 
the moon, the craft would turn around 
and come back. But it gets thornier if the 
astronauts are on Mars, or even halfway 
there— any place where turning back 
would be inadvisable or even impossible. 

There are really only two options for 
the body: Leave it there or bring it home. 
My guess is that NASA would make every 
effort to bring the body home. Returning 
the body would most likely be incredibly 
important for the other crewmembers, 
who would have formed an extremely 
strong bond with one another during the 
three-year mission (and although the 
astronauts chosen for this mission would 
have such a demeanor that they would 
be less likely to freak out about sharing 



the ride home with a dead body, they 
may need to undergo grief counseling en 
route). In addition, when a person dies, 
his or her body becomes the property of 
the next of kin, who would have the legal 
right to ask to have the body returned. 
NASA would certainly take such a 
request into consideration. 

The cause of death could be a huge 
factor in the decision. If the astronaut died 
from falling into a canyon, retrieving the 
body could put other crewmembers at 
risk. There's also the extremely remote 
chance that the astronaut's suit could suf- 
fer a breach and he or she could become 
infected with a deadly organism that 
could endanger the rest of the crew— and 
Earth. There is no evidence that any such 
organism (or any organism at all) exists 



on Mars, but there still needs to be a plan 
in place for this scenario. Without a way to 
contain its spread, we'd have to leave the 
body behind. But this in turn raises con- 
cerns about contaminating Mars. 



PAUL ROOT WOLPE 

is a psychiatry 
professor at the 
University of 
Pennsylvania 
and a bioethics 
adviser for NASA. 
His opinions on 
future scenarios 
are not the offi- 
cial stance of the 
space agency. 
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Nissan Armada 



FloorLiner is made from 
a Sturdy High-Density 
Tri-Extruded Material, and 
is Digitally Measured to 
Perfectly Fit Your Vehicle! 
Available for Popular Trucks, SUV's and Minivans in 
Black, Tan or Grey. 



Fusion 



Side Window 
Deflectors for 

Virtually Any 
Car, Pickup, 
SUV or 
Minivan! No 
Exterior Tape 
Needed. 
Also Available 
in Dark Tint. 




Cargo-Trunk Liner Computer designed protection for 
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Honda Civic 



All-Weather Floor Mats for Virtually Any Car, 
Pickup, SUV or Minivan! Available in Black, 
Tan or Grey. 



I I V E 

PRODUCTS LIMITED 



Specialists in Original Equipment and 
Af termarket Automotive Accessories 

Order by Phone or Internet 

800-441-6287 



Weat 



«eoo7MacNe.iAuiomoi«eProducis limited 2435 Wisconsin Street • Downers Grove, IL 60515 • 630-769-1500 • fax 630-769-0300 



TTech.com 
ts.com 




Innovative Safety Technology 



Are you missing the luxury 

of warm, relaxing baths? 

Well, grab your towel! 



By John Fleming 

For many of us, 
nothing is more 
relaxing than a 
long, luxurious bath. 
Unfortunately, because 
of safety concerns, many 
people, particularly 
older people, have 
to forego this simple 
pleasure. Sure, you 
can spend big bucks to 
remodel your bathroom 
to provide a bathtub 
you can use, but who 
wants to do that? Now 
there's a better way, 
and it lets you use 
the bath that's in 
your home today. 

Questions about the 
Archimedes Bath Lift? 
Try our pre-recorded 
Bath Lift Toil-Free Hotline 

1-866-254-4716 



If you or a loved one 
has given up bathing 
because of age, mobility 
or safety concerns, the 
Archimedes Bath Lift 
is the answer. It is so 
simple, you'll wonder 
why no one thought 
of it earlier. The battery- 
operated "chair" safely 
and steadily lowers you 
to the bottom of the tub, 
and when you're done 
bathing, it gently raises you back 
to the top of the tub assuring a 
comfortable and safe exit from 
the tub. The remote is fully 
waterproof, so your bath won't 
be a "shocking" experience. 




Enjoy your bath again without 
the risk of slipping 

• Charges overnight 

• Fully waterproof remote 

• Battery operated 

• Portable 

• High backrest, and wide seat 

• Chair raises up to 17" 
and lowers to 3"- 



or anywhere 

in between 

Transfer flaps 
for added 
stability 




This innovative chair recharges 
overnight (don't worry, if there's 
not enough power stored for a 
full lower/raise cycle, it will not 
operate), features an easy-to-use 
hand control, and is designed for 



comfort and 
support. It's 
lightweight (less 
than 25 pounds 
assembled), and 
easily portable. 
It features a 
wide seat and 
high backrest for 
maximum comfort 
and support. 

Rediscover the 
simple pleasure of 
a warm, relaxing 
bath with our 
exclusive home 
trial. Try the 
Archimedes Bath 
Lift for up to 90 
days, and if you 
are not completely 
satisfied, simply return it for a 
refund of the product purchase 
price/ Call today. 

Archimedes Bath Lift 

Item # ZR 4880 

Call now for our lowest price! 

29"- 43"Hx23"Lx 16"W. 
330 lb weight capacity. 
Please mention promotional code 
34402. 

For fastest service, call toll-free 24 hours a day 

1 -800-289-0063 

We accept nil major credit cards, or if you 
choose, you can pay by check over the phone. 
To order by mail, please call for details. 

www.bathliftdirect.com 

*Some returns may require a 5% restocking fee. 
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Exercise in exactly 4 minutes per day 

Winner of the Popular Science Award for the 
"Best of What's New" in Leisure Products 



$14,615 
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ROM • MANUFACTURED IN CALIFORNIA SINCE 1990 



TIME IS IT. Over 92% of people who own 
exercise equipment and 88% of people who 
own health club memberships do not 
exercise. A 4 minute complete workout is no 
longer hard to believe for all the people who 
since 1990 have bought our excellent Range 
of Motion machine (ROM). Over 97% of 
people who rent our ROM for 
30 days wind up purchasing 
it based upon the health 
benefits experienced during 
that tryout, and the ROM 
performance score at the 
end of each 4 minute 
workout that tells the story of 
health and fitness improve- 
ment. At under 20 cents 
per use, the 4 minute ROM 
exercise is the least 
expensive full body complete 
exercise a person can do. 
How do we know that it is 
under 20 cents per use? 
Over 90% of ROM machines 
go to private homes, but we 
have a few that are in 
commercial use for over 12 
years and they have endured 
over 80,000 uses each, 
without need of repair or 
overhaul. The ROM 4 minute 
workout is for people from 
10 to over 100 years old and 
highly trained athletes as 
well. The ROM adapts its 
resistance every second 
during the workout to exactly 



match the user's ability to perform work. 
It balances blood sugar, and repairs bad 
backs and shoulders. Too good to be true? 
Get our free video and see for yourself. The 
best proof for us is that 97% of rentals 
become sales. Please visit our website at: 
www.FastExercise.com. 



The typical ROM purchaser goes through 
several stages: 

1. Total disbelief that the ROM can do all this in 
only 4 minutes. 

2. Rhetorical (and sometimes hostile) questioning 
and ridicule. 

3. Reading the ROM literature and reluctantly 
understanding it. 

4. Taking a leap of faith and renting a ROM for 30 days. 

5. Being highly impressed by the results and purchasing 
a ROM. 

6. Becoming a ROM enthusiast and trying to 
persuade friends. 

7. Being ignored and ridiculed by the friends who 
think you've lost your mind. 

8. After a year of using the ROM your friends admiring 
your good shape. 

9. You telling them (again) that you only exercise those 
4 minutes per day. 

10. Those friends reluctantly renting the ROM for a 30 day 
trial. Then the above cycle repeats from point 5 on down. 

The more we tell people about the ROM 
the less they believe it 

From 4 minutes on the ROM you get the same 
results as from 20 to 45 minutes aerobic exercise 
(jogging, running, etc.) for cardio and respiratory 
benefits, plus 45 minutes weight training for muscle 
tone and strength, plus 20 minutes stretching 
exercise for limberness/flexibility. 



Order a FREE DVD or video from www.FastExercise.com or call (818) 787-6460 

Factory Showroom: ROMFAB, 8137 Lankershim Blvd., North Hollywood, CA 91605 
Fax: (818) 301-0319 • Email: sales@FastExercise.com 
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sity who has been experimenting with 
a drug called propranolol that reduces 
the intensity of memories in patients 
with post-traumatic stress disorder. "A 
memory is preserved in a plastic state. 
You can sculpt it or update it. Theoreti- 
cally, any memory, including a fear or 
declarative memory — being able to say 
what you had for breakfast yesterday — 
is capable of being modified." 

MAKING THE FEAR PILL 

Beginning this fall, in Orangeburg, 
New York, LeDoux will direct a new 
research lab, the Emotional Brain 
Institute, where scientists will comb 
the brain's molecular networks to 
search for biochemical clues that might 
ultimately be used to develop fear- 
quashing therapies. He won't have any 
trouble finding test patients. LeDoux 
gets frequent e-mails and letters from 
people pleading for relief. "They have 
phobias, panic disorders, schizophrenia, 
PTSD — you name it," he says. 

Some of research at the Emotional 
Brain Institute will involve human 
subjects, and so LeDoux won't be able 
to use U0126, because it needs to be 
injected directly into the brain. But 
there's another compound, an antibi- 
otic called d-cycloserine, or DCS, that 
already has FDA approval (in higher 
doses, it's prescribed to treat tubercu- 
losis). The strange thing about DCS is 
that it works in nearly the opposite way 
U0126 does — instead of shunting off old 
memories, it helps the brain to form new 
ones — but it produces similar results. 

DCS stimulates a protein in the brain 
called the N-methyl-D-aspartate (NMDA) 
receptor, which facilitates memory for- 
mation. When the amygdala is actively 
embedding a new memory or evoking 
an old one, NMDA receptors switch 
on. DCS is like Red Bull for NMDA 
receptors: It makes them hyperactive, 
facilitating the formation of new memo- 
ries. The idea is to create new memories 
of a given stim- 
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Elegant shade systems for residential & commercial outdoor living 



as 8s' 




Retractable Deck & Patio Canopies 



Turn your hot patio or deck into a cool ' outdoor room'; 

It's an outdoor lover's dream ... an attractive and flexible way to cover your 
deck or patio with large retractable shade. This revolutionary, yet simple, retractable 
shade system let's you add shade anywhere. Overhead canopy kits attach to your 
house, to an existing structure, or to a new wood structure you design - a chance to be 
creative! You can also use our complete support structures in aluminum or vinyl. 
Whether you're seeking shelter from the sun's intense rays, or simply jazzing up the patio 
area, you'll appreciate the many benefits of ShadeTree Retractable Canopies. 




FREE ShadeTree "Shade Ideas" Catalog 



to* 

1st 



Canopies extend and retract 
for Sun or Shade 



Call Toil-Free TODAY: 

1-888-317-4233 

For a FREE on-line cost estimate, visit: 
www.shadetreecanopies.com/2383 

Also available on-line: FREE catalog, 
video, DVD & fabrics swatches. 

• Unlike traditional retractable awnings, ShadeTree Canopies cover small, 
odd-shaped, or LARGE areas - extends over 20'! (no pitch required) 

• Canopies adapt to your structure, or use our aluminum or vinyl supports - 
Ask about our beautiful, new teak wood or low-maintenance vinyl pergolas! 

• Patented wind protection • Easy financing • Matching privacy blinds 

• Easy do-it-yourself installation, or we'll arrange installation for you! 

featuring the finest commercial outdoor fabrics 

(guaranteed not to fade!) 




ShadeTree £fg 

Retractable Canopies 

6317Busch Blvd • Dept. 2383 
Columbus, OH 43229 

LJ YES! Please send me your FREE 
"Shade Ideas" Catalog 
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Fax a sketch of your area for a Free CAD drawing: 614-844-5991 
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RADAR TRAP ..no other 

detector 

will find (TV 



ZAP 1: Coming 
at you is a radar patrol 

ZAP 2: Another radar 
just over the hill 



Your Warning from an Ordinary Detector "Beep!" 

Your Warning from Valentine One: "Two radars, one ahead, one behind." 

- VI play-by-play: First, you see a red arrow. It points ahead. The Bogey Counter 
shows two radars. As the patrol car goes by, an arrow follows to point behind. 
Another arrow points ahead; it flashes to indicate the greater threat. 



ZapZap.valentine1.com 



"Once you live with the arrows, 
you'll wonder how you ever 
managed without them." 

— Car and Driver 




Call toll-free 1-800-331-3030 

Valentine One Radar Locator with Laser Detection 
Carrying Case - S29 ' Concealed Display - S39 

Plus Shipping / Ohio residents add sales tax 
30-Day Money-Back Guarantee 
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S399 



^7alentine - One' 

RADAR LOCATOR 



Valentine Research, Inc. 

Department No. XG18 Ph 513-934-8900 
10280 Alliance Road Fx 513-984-8976 
Cincinnati. Ohio 45242 iSfiOBSfJ] 



Families Have Saved Up To 50% On Heating Costs 

And never have to buy fuel — wood, oil, gas, kerosene — ever again! 




Your Benefits with Hydro-Sit: 

■ Slash heating cast with Hydro Sil technology 

■ Ufetirne warranty. No service contracts 

■ Safe, complete peace of mind 

■ (lean, no fumes, environmentally safe 

■ 111 listed 

■ Preossembled — ready to use 

■ No furnaces, ducts, or chimneys 

■ Portable (110V) or permanent (220V) 

■ Whole house heating or single room 




Hydro-Sil is a dud-free/furnace-free high 
performance room by-room heating system that can save 
you hundreds of dollars in home heating costs by replacing 
old and inefficient heating. It can replace or supplement 
your electric heat, gas or oil furnace and woodstoves. 

Hydro-Sil represents economy in heating: inside the 
heater case is a sealed copper tube filled with a harmless 
silicone fluid. Ifs permanent. You'll never run out. 
Hydro-Si " Energy Smart " thermostat controls a variable 
watt hydro element that is only being supplied a 
proportional amount of power on an as-needed basis. The 
silicone liquid is quickly heated, and with its heat retention 
qualities, continues to heat after the Hydro element shuts 
off. Hydro-Sil s digital proportional control technology 
greatfy increases energy savings and comfort. 

Order today or contact us for more info. Namo 

Check ■ MasterCard ■ Visa 

1-800-627-9276 

www.hydrosil.com 

Hydro-Sil, P.O. Box, 662, Fort Mill, SC 2971 5 Ex Pra t»n Date. 
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ulus — a view from a great height, for 
instance — that lack the traumatic asso- 
ciations of the old memory. 

Michael Davis, a professor of 
psychiatry and behavioral science at 
Emory University, has conducted some 
of the first experiments using DCS on 
humans. Davis gave DCS to patients 
who had a fear of heights and then 
outfitted them with virtual-reality (VR) 
goggles that played a digital video clip 
simulating the inside of an ascending 
glass elevator. "The higher they got, the 
more anxious they got," he says. But 
over time, their old traumatic memories 
were overwhelmed by new memories 
of a benign virtual-reality glass eleva- 
tor. Compared with those who took the 
placebo, the DCS patients conquered 
their fear at a rate of almost 4 to 1. 

Davis's latest project is a 300-patient 
trial that will examine if DCS can 
alleviate post-traumatic stress disorder 
in soldiers returning from war. "We 
have a virtual Iraq, where soldiers are 
driving their Humvees down the road 
and there are [explosives] going off," he 
says. Wearing VR goggles, soldiers are 
assaulted with the sights and sounds 
of battle. Before the memories are 
rekindled, the patients are given DCS in 
pill form. Neuroscientist Jacek Debiec 
is running a similar trial in association 
with LeDoux's lab for PTSD-afflicted 
vets. "Our VR software has visual, 
audio and tactile components. We also 
added smells, like smoke," he says. "It's 
quite realistic, very intense." 

But perhaps the most ambitious 
endeavor is in Atlanta, at Tikvah 
Therapeutics. Its CEO, Harold Shlevin, a 
pharmaceutical-company executive who 
founded the firm in 2006, tells me that 
Tikvah (Hebrew for "hope") is conduct- 
ing clinical trials to get FDA approval to 
use DCS to treat panic disorders, PTSD, 
obsessive-compulsive disorder (OCD) 
and "a general catchall category for fears 
such as snakes, spiders and heights." 
Shlevin has [continued on page bbi 
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Official New York Mint Release: 




Now you can get all these classic U.S. silver issues for one low price! 



The ultimate standard in 
coins is the Proof — a gleaming 
coin with details so sharp and 
luster so dazzling that it's 
recognized as the pinnacle of 
minting perfection. Each year 
when the U.S. Mint creates a 
small number of U.S. Proof 
Sets, collectors scramble to 
get their share of the limited 
edition. Now, we're making 
these sets available to you in 
this amazing collection — over 
120 coins in all! 

Each set contains Proofs 
of each regular-issue coin from 
that year and includes original 
packaging from the U.S. Mint. 



Proof Sets are the only way 
to get yearly coins in each 
denomination with unparal- 
leled craftsmanship. You'll get 
the LAST Franklin Half Dollar, 
the FIRST and ONLY silver 
Kennedy Half Dollars, the 
beloved Bicentennial coins, 
the FIRST Ike Dollars, the 
FIRST and COMPLETE Susan B. 
Anthony Dollar collection and 
much, much more — and all for 
about $17.95 a set! 

Now you can order this 
complete 25-year U.S. Mint 
Proof Set* (1961 - 1985) 
and save! For a limited 
time, you will also receive 



TWO FREE bonuses: 

The 1965 - 1967 special U.S. 
Mint Sets and the 1976 special 
Bicentennial 3-coin Proof set. 
For the first 50 callers, we'll 
even include the hardcover 
book "United States Proof Sets 
and Mint Sets" by Bill Gale 
and Ron Guth, two nationally- 
recognized experts in the field 
of numismatics. Don't wait — 
Call now and receive all this 
for only $395! 



1-800-642-9160 




New Yor 



na, MN 



xt. 6055 



©2007 No! Affiliated »iih the ti& Government 
*VJS. Proof Sets were not issued in 
1965.1966 & 1967 
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enlisted a company called Virtually 
Better to create virtual-reality simula- 
tions, and he plans to release a DVD that 
will be packaged with DCS capsules. 
The DVD would feature simulations to 
address a variety of fears — the interior 
of a jetliner, for example, for fear of fly- 



ing, or a crowded auditorium with the 
patient on center stage, for fear of public 
speaking. For OCD, Shlevin says, "we'd 
emphasize cleanliness, so we will have 
them touching a toilet seat." He expects 
to market the medication and DVDs to 
consumers in late 2009 or early 2010; 
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it will available on a prescription-only 
basis from a psychiatrist. 

THE CORE QUESTION 

Trials like Tikvah's are designed to 
answer the most basic questions about 
using DCS as a fear pill, including 
dosage and whether it corrupts other 
memories or cognitive functions. 
LeDoux suspects that as these move 
forward, however, researchers will run 
into some serious troubles. "Complex 
memories are spread across hundreds of 
thousands of neurons" through different 
regions of the brain, LeDoux explains. 
"The same neurons can participate in 
many memories." Just because you can 
tamper with a fear memory in the amyg- 
dala doesn't mean you're not mistakenly 
destroying or adversely altering a mem- 
ory (or an entire collection of related 
memories) somewhere else in the brain. 

This point is critical. Fear is fused 
to basic instincts embedded in systems 
throughout the brain — instincts that 
evolved over millions of years to protect 
life and limb. You don't want to erase a 
person's fear of heights only to find out 
later that he jumped off a bridge believ- 
ing he could fly. I need to retain the 
knowledge that some spiders are deadly 
poisonous even when my fear of them 
has been eliminated. 

It's certainly possible that eventually 
we'll have enough skills to manipulate 
our own fears, memories and emotions. 
But according to Ledoux, we won't reach 
that point until "we stop thinking of the 
brain as a bunch of systems and start 
thinking of it as a system itself." This 
conviction betrays a hope for the future 
of his field — that someday, instead 
of treating the brain as a collection 
of dissimilar mechanisms, scientists 
will approach it (and understand it) 
holistically. "As individuals we are not 
the mere sum of our perceptions, fear 
memories, thoughts and emotions, but 
synergistically something more," says 
Ledoux. "This is the big problem brain 
research needs to solve — how our brains 
make us who we are." 

Michael Behar's last story for Popular 
Science, "The Prophet of Garbage, " 
appeared in March 20oy. 
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$ 150,000 INSURANCE POLICY 

AGAINST HARDWARE DAMAGE TO YOUR SYSTEM 

SEE WEBSITE OR PRODUCT PACKAGING FOR MORE DETAILS - 




Introducing 
complete power 
protection 
starting at $ 59 




equipment Irom 
power anomalies and 
extends runtime. 



Think of all that you rely on your computer 
for: personal and business files, financial 
information, broadband access, videos, 
photos, music, and more. Increasingly, 
computers are the hub for managing our 
lives. And more people rely on APC to 
protect their hardware and data than any 
other uninterruptible power supply (UPS) 
brand. 

Why is APC the world's best selling 
power protection? For 20 years, we have 
pioneered power protection technology. 
Our Legendary Reliability* enables you 
to save your data, protect your hardware, 
and prevent downtime. It also guards 
against a power grid that is growing less 
reliable every day. 



According to the 
Department of Energy, 
electricity consumption 
will increase by 40% 
over the next 10 years. 
Yet today, investment 
in utilities is at an all- 
time low. It's a "perfect 
storm" for computer 
users, one that makes 
APC protection even 
more essential. 




Find out why 30 million 
people don't need to 
worry about losing their 
data to power problems 



APC has a complete line of power protec- 
tion solutions to suit a range of applica- 
tions. Already an APC user? Get the latest 
replacement battery cartridge for your 
unit or upgrade to a newer model. 



APC power protection products are available at: 



that was easy: 




Office depot COMPUSA 



r to win an 



APC Solutions for Every Level of Protection: 



ES550R 




Home Starting at $ 59 

Best value battery 
backup and surge 
protection for 
home computers. 
8 outlets. DSL protection, 44 minutes of runtime 

Home Office Starting at *99 

Complete protection 
for home and small 
business computers. 

10 outlets. DSL and Coax protection, 
70 minutes of runtime" 




Small BUSineSS Starting at *459 
High-performance 
network power 
protection with 
best-in-class 

manageability for servers. 




APC 1500VA Battery Back-UPS system 
(Model: BX1500LCD) a $199 Value! 

Visit www.apc.com/pramo Key Code y827x or Call 888.289.APCC x4774 or Fax 401.788.2797 

©2007 American Power Conversion Corporation All fights reserved. All trademarks are the property ot their respective owners. 

e-mail: esuppofrtftapc.com • 132 Fairgrounds Road. West Kingston, Rl 02892 USA • BK2A7EF-EN "Runtimes may vary depending on load. 



Legendary Reliability* 



Cot 




Clockwise starting top left: Carta Negro Wildlife Refuge; Tortuguero Park Canal Cruise; White Faced Monkey; Keel Billed Toucan; Manuel Antonio Park; Rainforest Hike 

Costa Rica Natural Paradise 10 Days $ 995 

Call Now for Choice Dates 

Choose Your Tour -Only $995 



Caravan makes it so easy - and so 
affordable - for you to explore the 
magnificent rainforests, beaches and 
volcanoes of Costa Rica. Your Caravan 
Costa Rica tour includes all meals, all 
activities, all hotels, a great itinerary, all 
airport transfers, all transportation and 
excursions within Costa Rica. 

A professional tour director accompanies 
you for the entire tour. With naturalist 
guides, see exotic birds and wildlife, hike in 
jungle rainforests, view volcanoes, soak in 
hot springs and cruise through 
biological reserves. 

Join the smart shoppers and experienced 
travelers who rely on Caravan to handle all 
the details while you and your family enjoy 
a well-earned, worry-free vacation in Costa 
Rica. Or, choose from one of our other tours, 
priced at just $995. Call today. 



6 'The distinguished Caravan Tours 

has scheduled virtually daily departures 
there throughout January, February and 
March for its escorted 10-day tour. And 
what a tour it is: Usually, travelers have to 
choose from among Costa Rica's beaches, 
volcanoes and rain forests. This tour goes 
to all those places and includes every major 
sight, as well as three meals a day on all but 
two days, and excellent hotels and lodges.99 

— Arthur Frommer's Budget Travel 

a All hotels were excellent! There is no 
way I would have stayed in such superior 
and sophisticated hotels for the price I paid. 
I am looking forward to another Caravan! 95 

— (Client), Salinas, California 

"Caravan is ... very reasonably priced 59 
— New York Times 



8 days Canadian Rockies and 
Glacier Park 

8 days Nova Scotia and Prince 
Edward Island 

8 days Grand Canyon, Lake Powell 
Zion, Bryce 

8 days Mount Rushmore, Yellowstone 
and Grand Tetons 

8 days California Coast and 
Yosemite Park 

8 days New England Fall Colors 

8 days Mexico's Ancient Cultures 

8 days Mexico's Copper Canyon 
Round Trip Train 

1 1 days Guatemala with Tikal and Copan 

1 0 days Costa Rica Natural Paradise 




Call Now 

For Your 

FREE 

28-Page 

Information 

Guide 



1-800-Caravan Caravan.com 

MOST DEPARTURES $995 PER PERSON, DOUBLE OCCUPANCY, PLUS TAXES AND FEES. 
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best way to publish your book. Guaranteed. 



Trafford can publish your book quickly, affordably, effectively and make it available Worldwide! 



I can say honestly and plainly that publishing our book 
through Trafford allowed hundreds of 
readers to 'connect' with and treasure 
a memorable and authoritative 
historical account that they would 
have otherwise never experienced. 
Reluctant Witness attracted the 
interest of historians and inspired 
three documentaries. 



Brian Mahoney 
Author of Reluctant Witness 




#1 Worldwide distribution. Through Amazon.com, major 
chains and your local bookstore 

Have control of the publishing process every step of the way! 

Retain copyright forever and earn larger royalties 

Sell paperback, color picture book, hardcover and eBook editions! 

From manuscript to published book in under 6 weeks 

100% Money back satisfaction guarantee, no questions asked! 

Finally, a different approach that has already made the 
dreams of more than 14,000 authors come true. Learn more 
about it in our FREE Publishing Guide. 



For your FREE Publishing Guide, 

visit our web site www.trafford.com/10103 or call now 

1-888-232-4444 or 250-383-6864 Promo Code 10103 

Hablamos espanol 




Worldwide Distribution Through: amawmjcom INGRAM Libfi.de BARNES NOBLE $5r AbeBooks.com- 



^TroFTOrd 

S PUBLISHING 
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Advertising Section 



HJWEB CONNECTION / ENVIRONMENT 

www.popsci.com/psshowcase 

To advertise contact Alycia Isabelle at Ml Media Services, LLC 800-280-2069 or email: alycia@mi-ms.com 




Without Heat Cover With NOSNO Heated Cover 



ATTENTION SATELLITE DISH OWNERS 

Tired of losing TV reception when the snow 
falls. Our NOSNO ELECTRICALLY-HEATED 
satellite dish cover is guaranteed to melt snow 
and ice. It's easy to install and UV protected so 
you can leave it on year-round. Just plug it in 
during bad weather and unplug it after the 
storm. Price range: $50-$100, depending on 
size. Call 1-888-605-3545 for more info. 

www.NoSnoDishCover.com 
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... — After 

TOENAIL FUNGUS? ATHLETE'S FOOT? 

Apply Formula 3 topically to Clear Up that 
Unsightly Fingernail, Toenail, or Athlete's Foot 
Fungus. Our Patented Oil-Based Formula con- 
tains Tolnaftate, a highly effective medication, 
widely recommended by doctors for the treat- 
ment of Fungal Disorders. 800-826-0479. 

www.AntiFungalSolutions.com 




DINO-LITE DIGITAL MICROSCOPE 

This portable digital microscope weighs 90gms, 
provides amazing high quality 10X-200X 
continuous magnification with full digital 
photo/video capturing capabilities. The Dino-Lite 
USB series is easy and convenient, allows for 
virtually 360 degrees of viewing perspective. 
Software included. Buy info: 

www.bigc.com/buy 





GET ROCK HARD ABS IN JUST 
5 MINUTES A DAY! 

Stronger, firmer Abs with less back and neck strain 
with the Ab Rocket!! Rolling cushions massage as 
you rock. Works upper, middle, lower abs and side 
obliques. 3 resistance levels-beginner, intermediate, 
and advanced. Also Pilates assister. Tons of free 
bonuses. Folds for easy storage. 30 day trial offer 
$14.95. Call 1-800-943-6320 or order online 

www.psabrocket.com 




CHO-PAT DUAL ACTION KNEE STRAP 

Knees take a beating! Patented strap provides 
an extra dimension of relief from knee pain 
caused by degeneration and overuse. Easy to 
use, comfortable to wear, allows full mobility, 
and available in five sizes for more specific and 
effective support. 800.221.1601. 

www.cho-pat.com 



REIKER ROOM CONDITIONER 

A ceiling fan for all seasons, cool during the 
summer & will efficiently heat up to 400 sq ft of 
living area during the winter. Slash your heating 
costs this winter! Available in several different 
finishes, all white, swiss gold and more. Order 
now at 888-845-6597 and we will ship it to your 
home or office for free! (Continental US Only) 
Prices start at $339. 

www.REWCI.com 




Costa Rica 



$ 995 



10 Day Tour 
Call for Choice Dates 

Free 28 Page Information Guide r 

Caravan* 

Caravan.com 1-800-Caravan 

Most Caravan tours are $995 pp, dot. oca. plus taxes and fees 



PERFECT PUSHUP 




5 MINUTE FENCE STAIN 

Stain 100 feet of fence in just 5 minutes! Sprayer 
attaches directly to garden hose. No masking, 
simply hose off over-spray. One quart covers 
600 square feet. Select from three natural wood 
tones; Natural Cedar, Dark Cedar or Redwood. 



www.FiveMinuteFence.com 



CARAVAN MAKES IT SO EASY - AND 
SO AFFORDABLE 

for you and your family to explore the 
magnificent rainforests, beaches and volcanoes 
Of Costa Rica. 1 -800-CARAVAN 



caravan.com 



PERFECT PUSHUP 

Designed by a former Navy SEAL, the Perfect 
Pushup's unique rotating handles, ball bearing 
movements and non-slip base will increase 
muscle strength in your arms, chest, abdominals 
and back while reducing joint strain. It's 
biomechanical perfection, transmitting your 
energy to the muscles. 800.524.381 3 

PerfectPushUp.com 
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GATHERERS 

wild plants still exist. But other bean populations grow on 
private land and are unlikely to survive any future develop- 
ment. "This," he says, "is the sort of race gene banks are in." 

A SOLVABLE PROBLEM 

Svalbard and its missionaries — Guarino, Street, Debouck, 
Fowler and the rest — are, in a sense, working to protect us 
from ourselves. "What's the biological basis for agriculture?" 
asks Steiner of the Gates Foundation. "It's in the diversity. 
Nature has been experimenting for millions of years, devel- 
oping all these species designed for particular ecosystems. 
Agriculture is very local. At the end of the day, in most places 
monoculture isn't the most sustainable way." 

Even Ethiopia's crops are now threatened by industrial 
farming. Tewolde Berhan Gebre Egziabher, the director gen- 
eral of Ethiopia's Environmental Protection Authority and 
a frequent representative for all of Africa on international 
treaties, believes his country is at a crossroads in terms of pro- 
tecting its traditional crops. "Now that humanity has begun 
to learn of the loss of modernizing without protecting genetic 
resources," he says, "it's time not to make that mistake here." 



"This is the only world problem we know we can solve at 
this point in history," Fowler agrees. "There's no clear solution 
for some things, like climate change, and the price tag [for 
that) is incredible. But for a rather limited amount of money, 
we can actually solve this one." 

Despite the abundance found in the Addis market, much 
of Ethiopia lives on what Guarino calls "the knife edge." One 
bad year can be devastating. As he drives us back through 
the countryside south of the city, where donkeys are more 
plentiful than trees, he gestures around him. "Say someone 
gives them a hybrid crop, they grow it, and it does well for a 
few years," he says. We pass a group of barefoot boys, some 
wearing threadbare business suits over T-shirts, guiding ox 
plows across brown fields. "So now they've largely lost their 
old seeds, but then there's a drought or something and the 
new crop can't survive. And they've got nothing else." 

Only a network of gene banks, with Svalbard as the 
backup, offers insurance against disaster. Vavilov's students 
believed their work was important enough to die for, Fowler 
points out. Svalbard is built in that spirit. "They thought the 
world was going up in flames," he says, "and this would be 
the seeds from which the world would be resurrected." 

Hillary Rosner, a contributor to Al Gore's book 
An Inconvenient Truth, writes about science for 
the New York Times and other publications. 



MATHTUTORDVD.com 

Press P6y For Success 

Having Math Problems? 
WE CAN HELP! 



SUBJECTS: 

• BASIC MATH, 

• ALGEBRA 1 & 2, 

• TRIGONOMETRY 

• PRE CALCULUS, 

• CALCULUS 1 & 2, 

• PHYSICS 

Subjects Coming Soon: 
Geometry, Advanced 
Calculus 2, Calculus 3, 
College Algebra, Bask 
Math Word Problems. 

FREE sample video of every 
subject on our website 

#1 Rated Math 
& Physics 
Tutorial DVDs 



topics taught entirely through 
worked example problems. 



aise grades or your mon 

877 MATH DVD 
Visit: MathTutorDVD.com/ps 





SMALL SPEAKERS FOR SMART PEOPLE 



Are you tired of giant speakers? Make the switch to Orb Audio. 

Our attractive and compact systems offer big, audiophile quality 
sound and have been ranked #1 over Bose, B&W, Mission & Infinity 
by the leading magazines and reviewers. Best of all, Orb's direct 
business model means that we can offer you our handmade 
products at a very reasonable price. In fact, our typical customer 
saves over $1 ,000 in markups and receives a system that 
sounds and looks better than most of the other stuff out there. 
Say goodbye to plastic mass market systems forever! 

"A new global power." 
Home Theater Magazine 

"Enthusiastically recommended... 
there is no question that the Orbs 
are fantastic." 
AVRevolution 



"Editor's Choice." 
DigitalTrends 



FREE $25 OFFER 

Enter Promo Code "POPSCI" at checkout 
and receive 100 feet of speaker wire. 




Call us today at 877-672-2834 (877 ORB AUDIO) 

or check us out at www.orbaudio.com 
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ABC's 20/20 "SPEED 
DATE" TEST SHOWS 
ATHENA PHEROMONES 
CAN INCREASE 
SEX APPEAL 



ORGANIZE YOUR TOOLS 
ALL STEEL STORAGE Sfi 




Dr. Cutler has a Ph.D. in biology from 
University of Penn, post-doc at Stanford. 
Co-discovered human pheromones in 1 986 

(Time 12/1/86; and Newsweek 1/12/87). 

When ABC 20/20's television crew came 
|i out to Athena Institute to interview me, I 

had no idea of what "test" they might 

perform on my two pheromone cosmet- 
| ics. And I did not suggest one. When I 
I saw their 12/9/05 telecast, I found out. ABC I 
I 20/20 cleverly picked a "speed dating" con- 1 

test with identical sets of twins. 

I One twin had been wearing Athena I 
Pheromone 10X for men and one Athena I 
Pheromone 10:13 for women. I knew that in I 
two published scientific studies, my fra- ' 

] grance additives worked for 74% to increase I 
sexual attractiveness. So you can imagine I 

I my pleasant surprise, that our Athena 
pheromones were successful in this non- 
scientific speed dating trial in 19 out of 
20 trial "dates". 

ATHENA PHEROMVNE 

10*13 ?# 10*" 

for women ftf for men 



unscented cologne / aftershave additive 
to increase sexual attractiveness 



of 1/6 oz. added 
to 2-3 oz. of cologne 
or aftershave lasts 4 
to 6 months. 

Not guaranteed to work tor all, since body chemistries differ, but 
will work for most Cosmetics not aphrodisiacs. 



athenainstitute.com 



Not in stores Call (610) 827-2200 - Order online 

or send to: Athena Institute, Dept PSfj, 
1211 BraefielrJ Rd. Chester Springs, PA 19425 

Please send me vials of 1 0X for men ©S99.50 

and/or vials of 10:1 3 for women ©S98.50 

for a *total by: □ money order □ check 



□ Wsa,M/CDisc._ 
|exp_ 
to: 



_signature_ 



Name 



Address_ 
City7State_ 



BP- 



Phone: 



email 



(*PA add 6% tax, Canada add US S7.50 per vial) PSfj 
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iwww. wall control, com 
(770)-723-1251 



Free Yourself from High 
Heating Costs. 




PAYMENTS 
for YEAR 



1.1 ./V^^^ll . Options for Dual Fuel Ready models: 

^ ,., j ^ Bio-Advantage® Wood Pellet and Com 

OUtdOOr WOOd Furnace Power Burner, LP, NG or Fuel Oil Burner 

• 100% thermostatically controlled. 

• There is no safer, more efficient way to heat with wood. 

• Heat entire home, multiple buildings, pools, hot tubs and 
domestic water. \^iy^y 

• Exclusive Ripple Top®, HeatLock Baffle® Firebox Design ^SJILs^ 
for maximum efficiency. Find vour nearest dealer at 

• Easily adapt to new or existing heating systems. 

Dealerships available in select areas. 800-248-4681 

Unsecured deterred first payment loans provided by EnerBan. USA {1245 E Brickyard Rd . Suite 640. Sail Lane City. UT 84106) to homeowners who meet bank's qualifications 
Repayment terms vary from 15 months to 84 months based upon loan amount. APR vanes from 9.34% lo 19.49% based upon loan amount, repayment term, and creditworthi- 
ness of borrower as determined by bank Interest rates effective October 1 . 2007 Rates subject to change Cai 866-341-5400 for current rates Unsecured deferred first pay- 
ment loans available only through participating Central Bode- dealers Limited time offer C2007 Central Boiler ad4639 



State of the ait Technology 

Unique and unmatched. Compare to any competitor: 



Venta-Sonic 

UltraSonic-Humidifier 
No need to clean. 




The first and only Maintenance-Free 
UltraSonic-Humidifier. 

Perfected with the newest Ultrasonic technology. 



Venta-Airwasher 

Humidifier & Purifier 
No need for filterpads. 




The first and only Maintenance-Free 
Two in One Humidifier/Purifier. 

Perfected with the newest cold water evaporation technology. 



® 



Just add water. It's so simple.' 

Made in Germany. 1 0 year warranty. 

No white dust Extremely hygienic and easy cleaning. No bacteria-ridden filterpads or wicks. Easy, problem-free maintenance; robust and durable construction. 
The Venta-Airwasher humidifies invisibly by cold evaporation: Pure water evaporates; impurities, stale tobacco smoke and odors are trapped in the water. 



Call today toll free: 1-888-333-8218 
www.venta-airwasher.com 

Many famous customers are already enjoying the benefits of the Venta- 
Technology: e. g. adidas, Sony Europe, Nestle, McDonalds, Wells Fargo, 
Porsche, Volvo North America, Audi, The New Yorker, Carnegie Hall (40 units). 
More than 10,000 doctors have bought Venta for themselves and their 
families. > 

BED BATH & pTf4 

Please call for a complete list of retailers. g^yOND uJ £J 

Gracious Home ace jusi/Mm Best 

Hardware 



Test the Venta Technology. 
30 Day Money Back Guarantee. 

If there is no retailer close to you, try the Airwasher in your home. If you are 
not fully satisfied within 30 days, we will pick up the Airwasher from your 
home and refund your money. Free shipping anywhere in the US. Please ask 
for a free brochure. 

Venta-Airwasher LLC, 1360 Hamilton Parkway, Itasca, IL. 60143 

M 




We make installing a spiral straightforward. 




•Diameters 
3'6" lo 7'0" 

•Kits or Welded 
Units 



The best selection, quality, and prices! 

Since 1931, The Iron Shop has enjoyed a reputation for outstanding design and fabrication of spiral stairs. 
Today, we utilize computer-aided technology throughout our production process successfully mixing 
state-of-the-art manufacturing with Old World quality. Offering the largest selection, highest quality, and 
lowest prices in spiral stairs — we make sure that you get the right spiral to meet your needs, available in any 
height and BOCA/UBC code models. And our spirals arc still made with pride in the U.SA 

Call for the FREE color Catalog & Price List: 

1-800-523-7427 ask tor Ext. ps meo *** 

or visit our Web Site at www. ThelronShop. com/PS 



"The Furniture Guys" 



Main Plant i Showman: Dept. PS. P.O. Box 547. 400 Reed Rd. Broomall. PA 19008 
Showroom I Warehouses: Ontario. CA • Sarasota. FL • Houston. TX • Chicago. IL » Stamlord, CT 



THE IRON SHOP 
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The Leading Manufacturer of Spiral Stair Kits' 



©2003 TIM Iron Shop 




Enjoy the warmth. Relish the Savings 

Say goodbye to outrageous heating bills! Econo-Heat Electric Panel Heaters are the 
efficient, safe and low-cost solution to home and office warmth. 

• Energy efficient - as little as 3 cents per hour • Slim, discreet and stylish 

• Extremely reliable - no moving parts • Paint to match any decor 

• 425 watts - heats a 10 ft. by 10 ft. room • Low surface temperature 

• Easy installation - plugs into a 120V outlet • Safe for children, seniors and pets 

PERFECT FOR: furnace/boiler replacement, house additions, remodel- 
ling projects, finished basements, DIY home owners. 

ELIMINATES: wasted $$$, heating ductwork, furnace maintenance 
^f*~^%, forced air allergies, fire hazards & CO 2 risks! 
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Only $99.95! CALL 

TOLL FREE 

OR ORDER ONLINE 



(800) 8070107 

eheat.com 




Chef's Mat by Gel Pro 



Love to cook, but hate hard kitchen floors? 
As seen on HGTV's "I Want That!", Gel Pro 
Mats are filled with a soft gel material that 
makes standing on even the hardest floor a 
pleasure. Designer colors in traditional and 
exotic textures. Available in many sizes and 
all mats are stain-resistant and easy to clean. 
Proudly made in the USA. Makes a great gift 
for any cook, especially those with back pain 
or arthritis. Order today at www.gelmats.com, 
or call 1-866-GEL-MATS (435-6287). 



FDA Approved, Brand Name Medications 



Cialis 



VITRA 




NEW ORDERS ONLY 
enter code: popsci08 

offer expires December 3 1 , 2008 



Q\ccessi< L 

N/1 E DIC AT IONS ONLINE 



Powered by /• /• 

secure medical 



800.467.0612 

order online at 
www.accessrx.com 



MEDICAL DISCOVERY! 

Our home water machine is the only product in the world that increases blood flow by rapidly 
reheating water 100's of times/gal, breaking down the hydrogen bonds so your body doesn't 
have to... with fantastic results (Diabetics, MS Victims, etc.)!! Dr. Guy Abraham, M.D. (UCLA): 

"We can measure the ability of blood (94% water) to go through 
a membrane and into the cells. Nothing comes close to your water! 
Instead of a 104° hydrogen bond angle, yours is ll4°!"{See below) 



Listen to a toll free recording at 1 -800-433-9553 



A word of this discovery spread, 
L\ O orders from the scientific com- 
JL jLv3 munity poured in. A major 
Washington newspaper said they had over 
50 phone calls ranging from Los Alamos to 
Johns Hopkins: "Those machines do the 
seemingly impossible!" Livermore lab: 
"We heard about this discovery over a 
year ago, but couldn't find you so we 
called the U.S. Patent Office. We want 
your E5 machine. "This man has PhD s 
in EE, Quantum Physics and Chemistry. 
Edmonton Hospital M.D.: "I also have a 
PhD in Quantum Physics. You are light 
years ahead of everyone else. We are 
1000% behind you!" 

Since we are engineers, not doctors, 
we keep the letters and medical reports. 
One of the worst cases (the report from the 
oncologist is on file): The man had inoper- 
able colon cancer, tumors on the lung 
(lung cancer) and lesions in the liver. This 



CLASS ACTION LAWSUIT! 

With no medical warning labels, they hide 
blood/water flow problems (above) with 
disastrous consequences! Like cigarettes, 
don't miss out on industry billions! Even 
distillers are sold to the "Water Wise," in 
spite of a gov't recall, that ruins lives while 
the company "exposes water scams!" 



Water 
Type 


Hydrogen 
Bond Angle 


Will it kill 
Pathogens? 


Med Water 


114" 


Yes 


Steam 


120" 


Yes 


Ordinary Water 


104* 


No 


Distilled Water 


101" 


No 


Visit our Website www.JohnEllis.com 



man was lucky because the mans 
wife is in the medical field and 
knew about our machines. You can 
see on the medical chart because of 
the increased energy and blood flow: 
The moment the water got into the 
blood stream the CEA marker went 
down even before they started to treat 
him and every time they gave him a 
CAT scan the tumors became smaller until 
they disappeared! After breaking down the 
hydrogen bonds, cancer cells can't survive 
in a high blood oxygen environment. Also, 
when you open up the bond angle your 
blood can circulate more oxygen coming 
into your lungs. Oxygen is coming in from 
two sources! That's why the CEA marker 
quickly drops! This also helps emphysema! 

Typical MS victims: "In spite of 
medication, by the time J received your 
machine I was in a wheelchair and 
couldn't speak. Now, I am fine and they 
took me off medication!"; "You could 
put a needle in my foot and I wouldn't 
feel it. Blood flow came back in only 
two days!" 

ALS: "I was told I was incurable. 
By the time I received your machine my 
fingers were frozen solid and they were 
spoon feeding me. Now, I am writing 
you this letter showing I can move my 
fingers!" 

It saves diabetics.. .blood flow. Since 
blood flow can easily be measured, you 
don't need double blind studies and we 
have no honest critics because all they have 
to do is these simple tests! 



TRY A BOTTLE OF WATER! 

Just add a few drops to whatever you ore drinking or buy a 
machine ond make all of your own drinking water! Shipped 
in a glass bottle, corked and shrink wrapped like champagne! 

Just $29! (plus SIO shipping) 
Send your check, money order or credit card order for S39 to: 
Crystal Clear, 143 Old Quarry Rood, Shohola, PA 18458 
r or coll 570-2964)214 / fox 570-2964912. 

For information ond machine orders: 
call 845-7544696 / fax 845-754-7866 

•ALSO A¥AIU8l£ AT BOTH HfAlIH FOOD STOKS! 



97% of all men 

will eventually have a swollen prostate and 
this water passes through very easily, elimi- 
nating stop-start morse code. Results are 
immediate unless there is a tumor blocking 
the flow, then it takes longer (above). 

Our water also kills pathogens 
when the purest water won't! If you look 
at our website johnellis.com you will see 
signed letters from Organa and the State of 
Colorado with an "un treatable" municipal 
waste lagoon. Dole International knows it 
works better than chlorine that harms the 
environment! Dr. Guy Abraham M.D., his 
colleagues and others deserve a lot of credit 
for alerting the medical and scientific 
world about our machines! 

Learn more! It may save your life! 

Call us for information 845-754-8696 
or fax your name and address 
to 845-754-7866. 



WRITE FOR FREE INFORMATION 



I understand the information you are providing is for educa- 
tional purposes only. As stated above, diis information is not 
intended to diagnose, treat, cure or prevent disease. In all 
health-related situations, qualified healthcare professionals 
should always be consulted. 



Name 



Address 



City/State/Zip 



CRYSTAL CLEAR Dept. PS919, Westbrookville, NY 12785 Visit our website: www.iohnellis.com 
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u I Enjoy Radiant 

S I Soapstone Warmth 




5 Reasons Soapstone is Better! 

• Soapstone holds twice as much heat as metal. 

• Soapstone heat is steady, even and comfortable. 

• Soapstone has a proven record of durability. 

• It has beautiful color, texture and marbling. 

• Variations in the stone make each stove unique. 

Plus, no power is required, so you can enjoy 
radiant warmth regardless of the weather! 



FIEE COLOR CATALOG 



Name 

Address_ 



City/State/Zip_ 



Woodstock Soapstone Co., Inc 
66 Airpark Rd. Dept. 3113, West Lebanon, NH 03784 



www.woodstove.com 



1-888-664-8188 



Farm • Industrial- Commercial • Institutional • 
Mini Warehouses • Hangars ■ Storage 




Shipping 
Locations 
I Nationwide 



FREE BROCHURE 




CONSTRUCTION ■ 
VIDEO AVAILABLE 



25 Year Warranty on Roof & Walls 

Prices FO B. Wg. Plants: 
Seal Stamped Blue Prints; Easy Bolt Together Design. 

SPECIAL PRICES INCLUDE COLOR SIDES 
& GALVALUME ROOF ■ Local codes may affect prices 

60' x 100' x 16' $24,985 

80' x 100' x 16' $32,250 

*100'x150'x16' $55,485 

('Clear span Model) 

Arena Special (roof & frame) 
100* x 100' x 14' $32,490 

VISIT OUR WEBSITE 




STEEL BUILDING SYSTEMS 

Fax: 940-404-6746 email: info@rhlnobldg.com 

Website: http://www.RHINOBLDG.COM 

Toll Free 1-888-320-7466 



Protect YOUR BACK — 

Protect your money 



The new Rogue Wallet does BOTH. 
Fits into your front pants pocket with 
style. 




THE 

ROGUE WALLET, 

the only wallet with a revolutionary 
curved edge, is designed to fit 
comfortably in your front pocket. 



Leant more or order online at 



roguewallet.com 

or call 800-786-1768. ext. 14. 



Get the REAL I 

VIAGRA 




www.amerimedrx.com 




Time for your Fun Place... 




j^^M^T KENTUCKY 

■K STEEL TRUSS , „ 

f^jfc^-^ buildings 1-800-955-2765 

Aweriai's best buy, since 1986! kstbuild .com 
All Steel • Deluxe Color Roof & Trims • 2/12 & VU Models 





NT WILDFIRES. 
mokeybear.com 
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ale Enhancement l~ills 

Is it a Hoax or Do They Really Work? 

Dr. Daniel Stein, M.D. 
I 



Advertisement 



Pi 




wish I had a dollar for every patient or person 
that asked me over the last few years about 
increasing the size of "that certain part of the male 
body." The preoccupation with size that men have 
is a mystery to most women. The fact is it is 
completely normal for most men to want to be 
larger. It doesn't matter if they are smaller than 
average, average, or larger than average. It's even 
been my experience that guys that are almost too 
big. so big in fact that many women wont go near 
them with a ten foot pole (sorry about that) still 
want to be larger! 

I was so intrigued by this fact that I started to do 
research about the "so called" male enhancement 
pills that came on the market several years ago. 
The concept that a simple pill could noticeably 
increase the size of a man's organ seemed 
plausible, but I wanted to know more. I had done 
much research over the years about certain 
sexually enhancing compounds available, so I 
believed the concept was sound that a pill could be 
made to make a man larger. 

My first task was to look at some of the ads I had 
seen in magazines for male enhancement. There 
were some amazing claims by many of these 
makers. My personal favorite was a cream that 
claimed to make men instantly larger. I had to 
laugh out loud when I read what it said. The ad 
read, "apply cream, rub vigorously, increase your 
size." I thought for a minute and then decided you 
could put virtually anything on a man, including 
guacamole, and if he rubbed vigorously it would 
increase his size. Then there was an ad for a pill, 
that if taken daily, would increase the length of a 
man by 3 to 4 inches in just a few short days (sorry 
about the "short" comment). 

I'm sorry, but after all those years of medical 
school, I know enough about anatomy to know that 
a guy who is 5 inches in length isn't going to add 3 
to 4 inches to his little friend unless he buys a rope, 
gets a large brick, finds a bridge and... well, you get 
the picture. At about this time I was beginning to 
think that perhaps these makers hadn't found the 
magic mixture of compounds I had hoped they 
might have. 

As the founder of both the Stein Medical Institute 
and the Foundation for Intimacy, I have spent most 
of my adult life trying to improve men and 



"a simple pill could 
noticeably increase 
your size. " 

women's sexual health. I pride myself on being the 
best medical doctor I can be and my reputation is 
important to me. So, when out of the clear blue sky, 
I got a call from the makers of Extenze, the leader 
in male enhancement, wanting me to be in one of 
their TV commercials, I thought, "Boy, did they 
pick the wrong guy!" 

Little did they know that I had done real research 
into this concept and had recently looked at some 
of these male enhancement products. But the 
makers of Extenze seemed to be genuinely 



convinced that their product really worked, and they 
claim to have sold over 100 million capsules to men 
all over the world. "Over 1 00 million capsules taken 
by men." With that single declaration, they had my 
interest. Either Extenze really worked or these guys 
were the world's greatest snake oil salesmen. So I 
requested that they send me Extenze formula so I 
could review it, then we would talk. 




I then visited the Extenze.com web site, where I 
found a page that showed the top twelve adult film 
stars, all holding Extenze and endorsing it. I thought 
to myself, "Is it possible Extenze actually works?" 

The next day I received the proprietary Extenze 
formula and there it was, virtually all of the 
ingredients that I hoped would be in a male 
enhancement product, 19 pharmaceutical grade 
nutraceuticals. There was Yohimbe (which used to be 
available by prescription only,) L-Arginine, 
Maca...all of it was there. 



I contacted the makers of Extenze the very next 
day and asked them what they needed me for. They 
explained that they had a desire to have a medical 
doctor in their TV. commercials to talk about the 
effectiveness of the ingredients in Extenze. At that 
moment an idea sprang into my head. I told them if 
they would let me improve the formula of Extenze, 
I would do the commercial for free! 
Before I knew it I was working with their 

"they claim to have sold 
almost a quarter of a 
billion capsules to men. " 

chemists at the manufacturing plant where we 
added the most revolutionary thing to the formula 
of Extenze. We added DHEA, also known as the 
"mother of all hormones." DHEA is the most 
important human prohormone and is the 
prohormone that converts into testosterone in men. 
DHEA levels decrease with the aging. Production 
peaks in a man's early 20's, and declines about 
10% every 10 years. Low levels of testosterone 
can lead to low sex drive and a smaller sex organ. 

After a few more weeks of tweaking the formula 
of Extenze, we were done. The new Extenze 
formula has been selling even better then the old 
formula, with over 75% of sales to repeat 
customers. Extenze has been on the market for 7 
years and has sold almost a quarter of a billion 
capsules to men all over the world. It doesn't 
matter if you're 1 8 or 80 years old. In my opinion 
Extenze can make you larger, harder and increase 
both your intensity and pleasure and it is as simple 
as taking a single tablet daily. Extenze is so sure it 
would work for anyone that they're sending out a 
free one-week supply of Extenze for nothing more 
then the cost of a postage stamp. You can contact 
them directly at 800-799-1643. I recommend any 
man healthy enough to engage in sexual activity 
should try Extenze. You have nothing to lose but a 
lot to gain. 



A Pill That Can Increase Your Size!* 




Just pay for the postage stamp. 

800-799-1 643 

www.ForExtenZe.com 

"These statements have not been evaluated by the Food and Drug Administration- ExtenZe « 
not intended to diagnose, treat, cure, or prevent any disease. 
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Male Enlargement! 

MEDICAL BREAKTHROUGH! 

Doctor Approves Amazing New 
Super Large Quick Liquid Formula! 

QUICKLY INCREASES YOUR SIZE! 
THREE TO FOUR INCHES! 
IN THREE TO FOUR WEEKS! 
100% MONEY BACK GUARANTEE! 

HOW DOES SUPER LQ WORK SO QUICK 
TO GIVE YOU MAXIMUM ENLARGEMENT? 

Only 2 drops of this concentrated easy to take 
Potent Liquid Formula ingested instantly gives 
you immediate results. Pills absorb only 20% 
and you wait 3 to 4 months. Super LQ 
Liquid Formula will work in only a couple of 
weeks. You will see that you are longer. wider, 
firmer, stronger and more powerful than ever before. Our 
exclusive proprietary ingredients can give you maximum 
enlargement up to 4 inches in 3 to 4 weeks. 

WHY WILL SUPER LQ LQUID FORMULA 
INCREASE YOUR SIZE? 

The erectile tissues expand longer and wider creating a 
larger supply of blood so that you can gain up to 4 inches. 
Imagine when your sex partner sees how thick and long and 
firm you are. There is greater sexual satisfaction for you and 
your sex partner when you are able to penetrate deeper. 
Eliminate premature ejaculation and any worry of going soft 
Build your sexual virility and stamina to increase the amount 
of times a night you can perform. 

Our exclusive ingredients can also help men with a form 
of Espispadias or small penis since they were very young. 
Super LQ Liquid Formula costs more than most other male 
enlargement formulas because you get amazing perform- 
ance, a fast and safe enlargement product guaranteed. 

"I am amazed how fast your Super LQ Liquid Formula works 
I got results of 2- 1/2 inches in 4 weeks. " -IB. New Mexico 

Super LQ Liquid Formula is manufactured in a high-tech 
facility in the USA and meets the highest USA purity standards. 



SPECIAL NOTICE: Be careful of companies that make 
unsubstantiated claims for enlargement cremes and lotions. 
Also companies that claim their products work 1 0 times faster, 
increase size by 3 times and offer free sex DVDs that can get 
you on sex mailing lists. Also be cautious of companies that 
offer free products. Remember, you get what you pay for. 



WE HAVE A 100% MONEY BACK GUARANTEE! 
CREDIT CARD ORDERS TOLL FREE ANYTIME 

1-866-474-7867 
ONLINE: www.bondedlabs.com 
OR: www.super-LQ.com 
BONDEd'lABS "deptYlPEL 
Box 571 91 4 TAR2ANA CA 91 357 
CREDIT CARD ORDERS TOLL FREE ANYTIME 
1 -866-474-7887 • FAX 1-81 8-345-4643 

Phone & Credit Card Orders specify products and deal 
(shown above next to company name) 

□Check DMoney Order OCash Dvlsa DMC DAMEX □Discover 



CREDIT CARD NO 


EXPIRES: MrxWfear 




CVS CODE 3-*glt Security Co* found on back of can) or 4 digits on 


front of American Express 




SUPER LQ CONCENTRATED LIQUID FORMULA 




□ 2 BOTTLES (2 MONTHS SUPPLY) ONLY $180 00 




A $299 90 VALUE for ONLY $1 80 00 




EXTRA BOTTLES ONLY $60.00 EACH 


$ 




$ 


CA Residents add 8.25% sales tax 


* 


Shipping is included -$9*95-. 


$ 0.00 




$ 0.00 


Insurance is Included SiM. 


$ 0.00 


Total enclosed or charged 


$ 


Orders discretely snipped with UPS or Prwrry Mali, 




Foreign Orders - Add S10.00 SIX. Money Order u s Fund 


! Only 


SIGNATURE (1 am over 18 years cldl 


NAME lpr.nl I 


ADDRESS 






crrY/STATE/Z1P cop-wmcis^ro... 


KMWVot BONDED UfiS 



-Sne»1941- 
THE ORIGINAl 



WOODMAN'S^ PAL 

BOYERTOWN. PENNSYLVANIA 

• Ideal Pcisonol/Buiine ss Gift! 

• Hondnofted In PA since 1941 

• Brush A>e • Sickle Hook y 

• Clear Brush/Prune 
landscope/Blme Traill 



PS 




Free Information Dealers Welcome 



1-800-708-5191 mf/9 5 

www.woodmanspal.com 



Dream Fishing Machine! 



• Sets Up In 5 Minutes 

• Holds 1 or 2 Adults 

• Takes up to 3 HP 

• 12'4"x4' 6' 

• 75 lb. hull 



/ U.S. Patent 
#7,240,634 
\ t 
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—'The 
Sea Eagle 
FoldCat 375fc 



Our Sea Eagle FoldCat is the best small fishing 
boat ever! Visit www.SeaEagle.com or call 
FREE CATALOG & DVD 800-944-7496 



Dept. 
PS018B 



SEHMGLE.cdni 

19 North Columbia St, Port Jefferson, NY 11777 




STORAGE WITH STYLE ! 
Aluminum Garage Cabinets 

T 




oil free 
888-343-4463 

m m 0 mm. mmmm 
##Va€L. 

r MODULAK ALUMINUM CABIN£TS 



www.modulinegarage.com 
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"The Amazing Exercise 
Program That Transforms g 
Couch Potatoes into Super- ? 
Hero Fitness Machines" I 

It doesn't matter how OLD you are. It doesn't matter how out of II 
shape you are. Combat Conditioning will turn your life around, j 

By Matt Furey 

Best-selling author of Combat Conditioning 



I was the total skeptic. Not only had I lifted weights 
and run long distance for years, but I had major success 
under my belt, including a world kung fu championship 
and a national collegiate wrestling title. 

So I just didn't want to believe what Karl, a 76- 
year old man told me about exercising WITHOUT 
weights... and WITHOUT long-distance running. 

Most importantly, I didn't want to hear that a good 
exercise program only took a few minutes. Hate to 
admit it, but I was addicted to the "hard work or noth- 
ing" mentality and refused to believe you could get into 
the best shape of your life by doing LESS... not more. 

Let me tell you, when I looked at this so-called "old 
man's" physique and watched him demonstrate his 
exercises, I could not look the other way. I had to check 
them out for myself, even if it meant saying, "Okay, I've 
wasted a lot of time doing it the wrong way." 

What I discovered shocked me from head to toe! 

Before I met Karl I THOUGHT I was strong. I 
thought I was tough. But the exercises he gave me 
exploited every weakness that weights and running 
could not cover, In a matter of minutes, I knew Karl 
"had me." 

So I gave up the weights and began a routine of 
bodyweight calisthenics called Combat Conditioning. 
Afterall, when a man of 76 can do things that a 36-year 
old cannot do, that tells you that "Yes, there's gold in 
them there hills." 

The exercises I learned had such a profound and 
dramatic effect on me, that for six years I have been 
introducing men and women of all ages and of all 
backgrounds to this extraordinary program - and the 
results are shocking, awe-inspiring and PROOF that 
this system works, and works FAST. 

Who is Combat Conditioning for? 

It's for the hard-working man or woman who often 
finds it difficult to squeeze in a quick workout. 

It's for the traveling executive who sleeps in hotel 
rooms more than at home. 

It's for those who have trained their whole lives on 
weights. 

It's for athletes, martial artists and the military. 
And .. IT'S FOR the man or woman who hasn't done 
a lick of exercise in decades. 

Even One Minute a Day Brings Results! 

Unlike other exercise program where you are told you 
MUST do 30 minutes of cardio per day and an hour of 
weights, to get results, Combat Conditioning is totally 
different. 15 minutes is all it takes to whoop the hard- 
core trainee. But for the total beginner, he or she can get 
results starting with ONLY one minute a day. And no, 
this is not a joke. 

Time is not the issue! 

Forget all those workouts that take all day. With 
Combat Conditioning, all that's required is your own 



Matt Furey 

won a national collegiate wrestling title in 1985 and a world 
shuai-chiao kung fu championship in 1997. Furey has a knack 
for taking the average and ordinary person and transforming him 
with his powerful programs. Furey was inducted into the Edinboro 
University Athletic Hall of Fame in 1998 and spends much time 
each year traveling throughout the world, searching for the very 
best information available to his world-wide audience. His website, 
wvvw.nianfurrv.com, is one of the finest in the world, giving 
valuable information that changes lives. 



body and a tiny "get started NOW decision to DO a 
little something each day. 

The key to your success is in the magical, transforma- 
tive power of these exercises — not in your belief system 
about hard work. For many people, just one rep is all 
they can do at first, and they're shaking like a leaf on 
a windy day in Chicago. And so, that's all that person 
should do at first. Even if you think you'te not doing 
enough - the exercises work their magic anyway. Your 
body has it's own intelligence and will work FOR YOU 
if you'll simply get out of the way and let it. 

When you do, pretty soon you'll be the type of 
person who can do 2, 4, 8, 16, 32, 64 or 128 repeti- 
tions and feel no fatigue. Instead of tiredness you'll feel 
exhilaration and ENERGY. You're building strength 
and endurance from the INSIDE-OUT. And believe 
me, once you can do more than a few reps, inches of 
unsightly fat and pounds of excess flab will fly off your 
body at break-neck speed. 

New Results from Forgotten Exercises 

Are the exercises in Combat Conditioning NEW? 
Well, not really. They go back about 5,000 years - but 
for the most part, they got lost in the shuffle when 
weights, gadgets and gyms came around. So although 
they aren? NEW, rhe/re "New to YOU!" 

Before I learned these exercises, I read about the 
Great Gama of India, a wrestler who followed this 
program and was unbeaten in 5,000 matches. I also 
read that the legendary Bruce Lee did these exercises, 
too. And we all know about Lee's incredible martial 
arts skills. Then there was the All-Pro NFL running 
back, Hershell Walker, who did bodyweight exercises 
each day. The list goes on and on. The key is in having 
a proven program with a track record, and Combat 
Conditioning is just that. 

Puts You into the Old Clothes You Dream of 
Wearing Again! 

The main reason why Combat Conditioning works 
is because it targets all the weak links in your body. And 
when all those weak links are given a little attention, 
your entire body gets stronger, faster, more powerful 
and more energetic Spend time each day doing a few 
functional exercises and the payoff is HUGE. 

You get functional strength, endurance and flex- 
ibility - all at the same time. Not to mention seeing 
the excess inches flying 



Name: _ 
Address: 



City . 



off your body, making it 
easy for you to fit into the 
clothes you dream of wear- 
ing again. Stop dreaming. 
Start DOING. And get 
results. 

12 Ways Combat 

Conditioning Will 

Change Your Life! 

Follow this program 
and your body is going to 
change big time. In tact, 
I've made a list of 12 of 
the most powerful benefits 
that hundreds of thou- 
sands of others all over the 
world have gotten from the 
Combat Conditioning 
program. Let's take a look: 
1 . Cranks up your 

metabolism so you 
© Gold Medal Publications, Inc. ' 



burn excess body fat a lot, lot faster. This means 
fitting into the clothes you WANT to wear. 

2. Packs attractive and healthy functional muscles (not 
grotesque) onto your entire body 

3. Simultaneously doubles your strength and flex- 
ibility - and does so without needing separate 
workouts for each. 

4. Quadruples your endurance inside of 30 days. 
Never get tired again. 

5. Within a couple weeks, it often eliminates chron- 
ic back and shoulder pain from years of heavy 
squats, deadlifts and bench pressing - or other 
forms of abuse. 

6. Sleep like a log. Eight hours of deep sleep is no 
longer a goal. It's automatic. As soon as you hit the 
rack you're out like a light. 

7. Your self-confidence will have no bounds. 
Especially when you got compliments from 
people who hardly paid attention to you before. 

8. You can train anywhere. You don't need more than 
a few square feet of carpet or pavement and you're 
all set. You don't need equipment. Just your own 
bodyweight. 

9. You get a lack-butt workout done in 15 minutes 
or less. 

10. You'll turn back the clock. Friends may tell you 
that you look 5—10 years younger. 

11. You'll have an explosive type of strength that 
weights cannot give you. Your every movement 
will be lively and full of vigor. 

12. Your muscles will be pliable and powerful, like a 
tiger's. 

Here's How to Order 

Combat Conditioning: Functional Exercises far 
Fitnesslas 48 super effective bodyweight exercises along 
with seven different programs that will get you into 
kick-butt shape fast. Order NOW and you'll receive 3 
free Special Reports on how to eliminate knee, back and 
shoulder pain. Your total investment in this no-nonsense 
book is only $29.95 plus $6 S&H U.S. (foreign orders 
add $12). Order online at www.mattfurey.com. 

Of pick up the phone right now and call 1 813 994 
8267 to order. You can also send a money order to Matt 
Furey Enterprises, Inc., 10339 Birdwatch Drive, Tampa, 
FL, 33647. 



Yfes, Ptease Send Me Combat Conditioning: Functional Exercises for Fitness 
for onry $29.95 plus $6 S&H ($12 foreign S&H), and if I'm one of the first 25 to order, 
I will also receive 3 Special Reports on eliminating knee, back and shoulder pain. 
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Country: Phone: 

Email: : 

□ Money Order drawn from a U.S. bank 

□ Visa □ MasterCard □ Amex 

Card No: 



Exp: 



Signature: 



Make Check/Money Order Payable to: 

Matt Furey Enterprises, Inc. 
10339 Birdwatch Dr., Tampa, Florida 33647, USA 

(813) 994-8267 • vtrvtrw.mattfurey.com 



attfurey.c 
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MEET TUE "STOCK TRADING ROBOT" TUAT'S CREATED 

86 Now Millionaires & 

13 New Multi-Millionaircs 

Since it's early 2007 release! 

MeetTheBot . com 



Swim at Home™ 




Finally a Pool That Makes Sense 

Now you can swim for miles without 
moving an inch. Ideal for 
swimming, water aerobics, 
training, rehabilitation 
and fun. 




The 8' x 15' Endless 
Pool® fits into existing 
spaces such as basements, 
garages, decks and patios. No 
crowded pools, no heavy chlorine, no flip-turns. 

Already own a pool? Ask about the FASTLANE 

Call for a FREE DVD or Video: 
800.233.0741 ext. 5973 

www.endlesspools.com/5973 



ENDLESS POOLS 



200 E Dutton Mill Road 
Aston, PA 19014 




_ With Your Own . _ ... 

Personal Sawmills 



spyoutlet.com 



Spy pinhole cameras • hidden video 
spy software • bug detectors • phone tap 
detectors • 68 hour telephone recorders and 

more!! Printed catalog, send $5°° to 
SPY OUTLET 2148 Niagara Falls Blvd 
Tonawanda NY 14150 (716) 695-8660 



NEW...Covert Magnetic Vehicle Tracker 

installs in seconds, view real time via internet S399 00 



MAKE SURE IT'S A 




Steel I kTi I aster 

■JUM MRM 

800-341-7007 

Order On-Line (q> www SteelMasterUSA.com 
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MEN'S WIDE SHOES 




SIZES 5-15 

FREE catalog 
200 styles 



HITCHCOCK SHOES, INC. 

Dept. 46A Hingham, MA 02043 
1-&00-992-WIDE www.wideshoe8.com 



Gas and Electric Powered Bicycles 
Adult, Tricycles and Coversion Kits 




www.fiveflagsmotorbikes.com (850) 941-2080 



THE SMARTEST, SIMPLEST SOLUTION 

♦ or your oil your steal building needs! 




.COLORE D^B.U.I L D.I N G.S.N.O.W*AVA T i LABLE!. 

JO Y#cr Wornnry / NmEm» I fm / loif Do 1-YourMfKe«>kW« a _____ 
SUM horn 10 fe« to SO t**t WW* ; UNUMITtC iMftful ~"\ 

800-547-8335 p ™erB,it 



mi FUTURE STEEL BUILDINGS 



FACTORY-DIRECT 


WHOLESALE PRICES! 




call for your 

FREE Catalog! 

1-800-668-5111 
ext. 1508 







A UNIVERSAL LIFT FRAME 




Easy as 1-2-3 
Medicare Approved! 



Why spend a fortune for a lift chair? 
£tA*jri& simply attaches to the bottom 

of your favorite recliner in minutes, making j 
your favorite, comfortable recliner a Lift 
Chair quickly and easily. 

EnhanSft * 526 W. Main St, PtymoutJi, PA 18651 
1-888-217-1211 • www.enhansit.coni 




MOCHUII 



2 SEAT BIKE 

DRIVES LIKE A CAR 

■ Easy to Pedal 

• Multi-Speed 

• 1, 2 & 4 Sealers f ! ) 

• Optional Electric Motor 

1-800-974-6233 Ext. 5786 • WWW.4wc.C0nV5786 
PHftflffr* r ^<M» Dept. 5786 • 125 Rhoades Lane 

Imflwf^^^ Hendersonville. Tennessee 37075 



White LED Light Bulbs 

Save 90% On Lighting Bill yW 
Reading, Accent & Outdoor <y£» 
1 20V or 1 2V • Standard Base ' J% 



1 ccrane.com • 800-522-8863 ■ 
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AUDIO, VIDEO & FILMS 



J 



Micro Wireless Camera 



World s smallest wireless video 
camera. Visit us online for this and 
other amazing products like... 
R/C aerial video systems, 
micro cameras, video transmitters, 
spy gadgets and more. 

www.microcameras.com 
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Crutchfjeld.com: #1 in customer support - Bizrate.com 



Free Catalog 



Discover the difference 
- huge selection, detailed 
info and legendary service. 

Call for your free catalog 

1-800-319-0159 

wwwxnitcMeld.com/psc 




CRUTCHFIELD 

The best gear and guidance for 34 years 



[ 



AUTOMOTIVE 



J 



AMSOIL SYNTHETIC LUBRICANTS. BUY DIRECT, 
Register to Buy Wholesale. FREE CATALOG. 
1-888-826-1166. www.synthoils.com 




POWERTOOL BATTERY RE-CELL 

Send us your dead batteries, 
enclose a check/money order, we 
rebuild and send back in 2-4 weeks 

Any brand. 18 volts, $40 each. 
Longer run-time!! Call or go online 
(or other voltage pricing. 

www.voltmanbaneries.com 

320 N. Mulberry St.. Oepl. PS206 
Manslield. OH 44902 
419-526-1570 



BEER & WINEMAKING 



WINEMAKERS - BEERMAKERS. FREE CATALOG. Since 
1966. 1-800-841-7404 KRAUS, BOX 7850-N, Independence, 
MO 64054 www.eckraus.com/offers/n.asp 



r 



BOOKS & PUBLICATIONS 



J 




USE 



■ Mali Mfitall Incredible plans, lust secrets. 
E L. T? forgotten how-to, and 

• MSChlllG SHOD! s,ran ^' books! Request a 
Klaakal _»j catalog! Melt metal! Be a 

• AlCOllOI rUei! machinist, blacksmith, mad 

• Homesteadincj! fgiXTJSS. 

• FndjnPS' Get high power from auto alter- 
_ - * nators, generators, windmills. Builda 

• T6SI3! working solar cell, crystal set, Tesla 
f||A|ni«An|| turbine, camera, vacuum tube 
UlcllllSIl y* radio, hotalrengine, more! Make 

• Old Time Radio! JESSES 

• S(jC||CC! Mo,d P last ' c!Works heetmetal!Stearri 
jZ . - engines, science experiments! Secret 

• SlGflllll formulas, recipes, how-to! Highest 
m |^|Qyg| quality! Fastservice! Requesta 



BIG CATALOG TODAY! 

www.Undsaybks.com 



-Technical Books! 

Box 538, Bradley IL 60915 



AIR, SPACE & OUTERSPACE 
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jyjl Holiday Gift Pleasers That Fly Indoors From 



RGADY7DFLYFUN.COM 
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BUILDINGS 
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CREATE 

YOUR VERY OWN 

AREA 51 



1 1 firm [-■ rnP^JTTFn a*jT11 pRI 




and easy to build your own workshop 



Because no heavy equipment is required, you and several 
trusted friends can have your new building completed in as 
little as two weekends! Unique web-frame design provides 
100% usable space - great for containing hovering objects! 



36'x48'*g $20,289 
NOW ONLY $15,829 

Call Now! 

Save '4,460! 

1-866-207-8641 

www.miracletruss.com » 



AND PRICED TO SELL.. 




Compare our everyday 
price for our 25'x40' 
building: 



f $ 



4, 



FRONT END OPTIONAL 

• EASY DO IT YOURSELF • 30-YEAR WARRANTY 

• 100% USEABLE SPACE 

» Many sizes, shapes & applications! 

• Tough, rugged building - lasts! 

• Heavy gauge Galvalume steel 

' Easy to finish trussless interior 
» Totally maintenance free! 



illhik 

PIONEER 

www.pioneersteel.com 



STEQ 



CO FACTORY DIRECT 



800-668-5422 
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BUSINESS OPPORTUNITIES 
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COMPUTER ERASE 
BAD CREDIT, DUI — FREE 



NSTANTLY! 

Addtens of years of AAA credit in your credit file OVERNIGHT! 100% legall 
FREE DETAILS at www.computerera5B.com 
Bankruptcy not necessary Easy as 1 -2-3 
Computer not needed TONS OF EXTRAS 
MIB, FBI file too! & MORE! 
GOLD • PO Box 2202 Hollywood, CA 90078 




BUSINESS OPPORTUNITIES 



Find Investors Online 

or Investment Opportunity. 
Get your business or start-up 
Funded Today! 
We achieve results! 

WWW.findthatrneOia^c or$fl 

$400 WEEKLY ASSEMBLING PRODUCTS from home For 
FREE INFORMATION, send SASE to: HOME ASSEMBLY-PS 
Box216, New Britain, CT 06050-0216 



Make $500 weekly. E-Z assembly work. Free 
information, send S.A.S.E., JDK-S, Box 635, Hopkins, MN 
55343-0635. 
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enured Stone Molds 
••atwtjpBMNBaatjHi 
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CAMPING & EQUIPMENT 
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CoolFlashLights.com -- 

FLASHLIGHT CHOICES. AVIATION, 

LED'S, HOME AND WORK. 



HUNDREDS OF 
CAMPING, BOATING. 
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CLOTHING 



J 



SUSPENDERS WITH PATENTED NO-SUP CLIP. Free 
Catalog 800-700-4515. www.suspenders.com 



Vour ad here will be seen by 7.2 million 
readers. Contact Patrick Notaro at 
800-445-2714 or 212-779-5555. 

€moil: patrick.notaro@bonniercorp.com 
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COINS & NUMISMATICS 
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RARE COIN INVESTMENTS. Our clients DONT LOSE 
money! FREE brochure. DENKO 1-877-777-1754. 
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DATELINE 



MEET HOT SINGLES Listen & Reply to ALL.. .FREE! FREE 

Code 71 00, 1 8+ 1 -888-634-2628 www.MegaMates.com 
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DO IT YOURSELF 
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BUILD YOUR OWN JET ENGINE with our construction kit! 
Gluhareff Helicopters www.tipjet.com 



www.Amazingl .com 




LAPNGR60 - More than 60mw - Class 3B $239.00 

LAPNGR120 - More than 120 mw-Class 3B $475.00 

LAPNGR165 - More than 165mw -Class 3B. .. $675.00 

30" Spark Tesla Coil n 

BTC4K- Kit $999.95 BTC40 AssmbW.. $1299.95 
Smaller IS" Spark Taala coll 

BTC3K- Kit $399.95 BTC30Assmbld S499.95 ■ .. , 
See these coils in action on web site "SiJS** 

Laser Window Bounce Listener 

"Listen in" without premise access 
Electronic modules require packaging 

LWB9K- Kit of modules $299.95 

LWB90-Assmbldmodules....$499.95 — " * *" t 

2000 Volt Fish Stunners m 

Use programmed pulses to bring fish to 

the surface for D and relocation. /"'"^ " 

FISH80 -600 vott Assembled $184.95 fc=^ 

FISH90- 2000 volt Assembled. $349.95 rentals available 

Ion Ray Gun fl! • 

Experiment using space age lechnologyT» 
Emits high energy ions with adjustable K 
con trol.battery operated 

K3GHP1K Kit... $179.95 IOGHP10..Assmbld $249.95 

Intrusion Pain Field y\ mUM 

Detects an intrusion and generates a wall of a||E^H^H 

intolerable pain. Good for home orshop U^"* 
PPG1 00 - Ready to Use<minor installation) $249.95 

Negative Ion Generator 

New concept uses ion powered rotor to 
generate copious amounts of ions. 
NIG30 - Assembled $39.95 

Laser weapons. Ion ray guns, Ral and EMP guns, Ulrasonlc 
defense. Tesla, Anti gravity; High voltage. Plasms ++Much mora 

Free catalog on web or send $2 .00 to: 
Information Unlimited 

PO Box 716. Amherst. NH 03031 Email sates@amazing1 com 
Orders: 800-221-1705 Info: 603-673-4730 Fax: 603-672-5406 



ELECTRICAL SUPPLIES 
& EQUIPMENT 



l 



CONDUCTIVE SILVER EPOXY, Paint, Pens, Conductive 
carbon paint and tapes, www.semsupplies.com. 
301-975-9798 
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FINANCIAL 



] 



1-800-403-1085. MONEY PROBLEMS? Guaranteed help 
now Free call now 1-800-403-1085 



FINANCIAL 



] 




ll HNKSmkRT. 

ThinkFire. 




If you believe your patents have significant 
value, ThinkFire can help you realize it. 

As the leading intellectual property 
strategy firm, ThinkFire partners with patent 
owners of all sizes to sell or license their 
inventions. We charge no upfront fees. We 
get paid when you do. 

ThinkFire has achieved more than 
$1.5 billion in sales, licenses and judgments. 



ThinkFire 
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GAMES, TOYS & MODELS 



] 



GAMES FOR THINKERS Revolutionary 3 omes 
that cultivate profound understanding in math, logic, 
science and language. Discover fun ways to ignite moti- 
vation and learning for players of all ages. Designed by 
university professors to increase IQ scores and 
achievement. Satisfaction guaranteed. Call now for 
free catalog — 800-289-2377. www.wffnproof.com 



EE 
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Over 150 Working Steam Toys 
Stirling Hot Air Engines and 
Collectible Tinioys. 

Kits or Assembled Fro m $74.21 

CATALOG S REFUNDABLE WTHOHDEB 
YESTERYEAR TOYS * BOOKS INC. 

DEFT. PS7-BOX 537. ALEXANDRIA BAY, NY 13607 

MB M'RF III FT 




artoyt.com 
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GARDENING & LAWNCARE 



] 



Pluq-M-Platj Hydroponic Growing Systems! 
6row HUGE plants IXDOORS ALL YEAR LONG! 
Free brochure & video Brow Guide! 

www.5l5herJ5.com 

Sunlight urns 
2045 Niagara Falta Blvd. (13 IV. r.ilK. NY M304 



Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall consti- 
tute final acceptance of an order. Publication does not constitute an agreement for continued publication. All orders 
are subject to the applicable rate card, copies of which are available upon written request sent to the address provided. 
Popular Science, 2 Park Avenue, New York, NY 1 00 1 6 



[ 



HEALTH & FITNESS 



] 



Digital Hearing Sale 



3Yur 
Warranty 



$339.95 



Any sin of 
BTE 16 



Touthlone-twin microphonc-tustom 

moldcd-fil & losi S50/each 
Free hearing questionnaire & mold Lit 
Repairs S77.IX) (Since 1981) 



NEW! 

OPEN FIT 
TECHNOLOGY 

MOST BRANDS 



Hearing ONE • 1 (800) 249-4163 



NAME BRAND HEARING AIDS 
60% SAVINGS 



• All Makes & Models • Free Catalog 

• Ranging from Analog to Ultimate Digital 

• 30 Day Home Trial • 40 Yrs Experience 



Lloyd Hearing Aid 
1 -800-323-421 2 www.lloydhearingaid.com 
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HELP WANTED 



] 



HOME WORKERS WANTED! Top pay for assembling 
products. Rush S.A.S.E.: HIS-PS, Box 5657, Clearwater, FL 
33758 
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INVENTORS & INVENTIONS 



] 



DEAL DIRECTLY WITH 
REGISTERED PATENT AGENT 

and qualified U.S. Patent Office Examiner. 
DONT BE FOOLED BY PHONIES. Free Patent 
Information - "Patent, Develop, Market Your Invention". 
Richard L Miller, (631)499-4343, 1-800-242-9853 
http://WWW.PTO-AG.COM 



InventHelpfsm), America's leading invention company, helps 
try to submit ideas to industry. Patent Services. 
1-888-439-IDEA. 

INVENTORS: Free information tells how to offer your 
invention for license or sale. Kessler Corporation. 53 years. 
800-537-1133 ext15. www.kesslercorp.com 



ATTENTION INVENTORS! 

Never send ideas to strangers! 
Learn affordable oroteciion/marheting 
method. Nonprofit Organization. 
Free Information: 1-800-846-3228 
jj^ wvAv.inventassist.com 
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LOANS 



] 



UNSECURED LOANS $1,000 - $100,000. No collateral 
required. Same day decision nationwide. Any personal 01 
business use. Easy application process. Start-ups welcome. 
www.AmOne.com/PS 800-603-981 3 
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METALS, MINERALS & GEMS 



1 



PRETTYROCK.COM Professional identification Tools foi 
Valuable Gemstones Star) Your Investment Todayl 
PRETTYROCK.COM 
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NEW PRODUCTS 



1 



NEED SUPER SOUNDPROOFING? 

Materials For Home, Planes, Boats, Cars! 
FREE BOOKLET! 



1-888-942-7723 www.soundproofing.org 
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NEW PRODUCTS 
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Stop Floor Squeaks! 



Squeeeeek No More® and Counter Snap™ are easy solutions to a 
common problem, floor squeaks. The Squeeeeek No More® kit has 
won numerous awards and is available through many fine retailers 
and catalogs. The Counter Snap™ has been demonstrated on T V. 
and Is available through many catalog stores and retailers. 




The Squeeeeek No More® kil BMWftMMI^IMIiJtOT ' Counter Snap'" ■ • 

stops floor squeaks from above the HjMMi|MMm stops floor squeaks in hardwood 

lloor by going safely through the ^i^BiiliilfitiUiiUiiLaU^ doors. The screws are designed to 

carpet. Tool 10 find joist is included. Call 800-459-8428 or visit us at www.squeaknomore.com snap 1/4 inch below the surface. 





■ CHROME ANYTHINGl 






g ~ 


A 

A L S A 


Get your sample at www.alsacorp.com ' V V 

or by phone at (323) 581-5200 Real-mirror finish 



CAD Build It Yourself 

LOADER EST 



Buy Plans & Video. 
Build for under $700 with 
available Kits for your garden 
tractor. No machining, 

...... ,.| wvm.CADplsns.com 



Free 

Brochure 




Design in use over 10 yrs. 
P.O. Box 606, Dept. S • Dalevi lie , VA 24083 • 1 -80081 7-5267 
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OF INTEREST TO ALL 



] 



GOLD, SILVER, PLATINUM TANTALUM (any form). 
Reliable/reputable. FREE price quotes. Top payment. 
1-800-932-1010 www.preciousmetalsreclaiming.com 
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OF INTEREST TO MEN 



] 



Asian Brides! Romance' overseas. Detail: $1 Box 4601 -PS 
T.O. CA 91359 PACISL.COM 

Single Russian Ladies Seek romance, marriage. E-mail, 
tours, free ads for men. Anastasia Intl. Since 1994. 
http://wvvw.AnastasiaDates.com 
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PLANS, KITS & BLUEPRINTS 



] 



MODEL STEAM ENGINES, STIRLING CYCLE ENGINES, 
MACHINE TOOLS, PIPE FITTINGS. 
www.pmresearchlnc.com 
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POND & LAKE MANAGEMENT 



J 



LAKE OR POND? Aeration is your 1st step toward improved 
wafer quality. Complete Systems $169 - $369. Waterfall? - 
1 1 .OOOgph Water Pump only 3.6 amps! 2 yr. warranty! Just 
$399.95 www.fishpondaerator.com 608-254-2735 ext. #3 
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REAL ESTATE 



J 



GOVERNMENT LAND 

US CITIZENS ONLY 



20-160 acre claim program still available, get yours for $20 
government fee. in AK. AZ, AR, CA. CO. ID. MT. NV. NM, OR. 
UT, WA. WY. For complete, step-by-step package including 
maps, telephone helpline, filing forms, etc. send $20: or for 
more information send S3. PUBLIC LANDS TITLE. PO Box 
2945-PS Port Angeles, WA 98362-0336 (this is not 
Homesteading, it's much easier and only costs $1 . per acre). 
http://www.governmentland.com 
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REAL ESTATE 



] 




Many properties and sizes available. 

35 acres starting at $29,500 FREE Information: 

1-800-682-8088 

www.rockymountaintimberlands.com 
Rocky Mountain Timberlands 

Dept. PS, P.O. Box 1153. Bozeman. MT 59771-1153 



Yucatan Vacation Rental 

Isla Holbox - One of the World's 
Best Kept Secrets 

Beachfront House, 3BR, 2BA, Sleeps 8 
Transportation - Housekeeper ■ Cook Available 

Fishing • Windsurfing • Kiteboarding 
Swim wAVhalesharks. 




Email: usblues607@aol.com 
www.holboxvacationrental.com 
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SCIENCE & PHYSICS 



J 



A new gravitation theory based on the fundamental 
mass-energy conservation law may supplant the general 
relativity theory http://www.lightenergy9.homestead.com 

RARE, EXOTIC METALS - COINS - ELEMENT SAMPLES 

- Collections-Displays Gallium, Osmium, YHrium, Rhodium, 
more! www.elemenfsales.com 



SCIENCE & PHYSICS 



1 



SURPLUS SHED. Surplus optic and electronic bargains foi 
fun hobby, education, or profit. Free catalog. 610-926-9226 
www.surplusshed.com 




CHALLIS-HELI-PLANE.COM 



SECURITY & SURVIVAL 



] 



Burglarbomb Stops intruders in seconds. Monitoring police 
response unnecessary BurgtarBomb.com 



TELEVISION 



] 



Digital Copyguard Eliminator. Distortion Free Guarantee. 
All Video Formats Worldwide. Free Information. 
574-233-3053 www.rcdlstrlbutlng.com 

Satellite TV. 4DTV. Satellite Dish Heater. Free-to-Alr. 

We have systems, upgrades, replacement parts. Free 
Catalog. 800-334-6455 or 218-739-5231/ 
www.skyvlslon.com 

SATELLITE TV FOR YOUR COMPUTER! Get over 4000 TV 
stations on your computer with no subscription fees and no 
dish installation! www.satTVNet.com 
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WATER PURIFICATION 



] 




FREE Report ^ 



Scams Exposed 



Learn the truth about distilled, 
mineral, spring, filtered, bottled, 
and ordinary "purified" water 

1-800-874-9028 

www.waterwise.com 



GOV'T: "WATER WISE" 



Like cigarettes: Don't miss f 
out on industry billions in 
a class action lawsuit! 

FREE INFO: 1-800-433-9553 

www.johnellls.coni 



Place your ad with us today! 
Call Patrick Notaro at 800-445-2714 
patrick.notaro@bonniercorp.com 
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The latest from 
the exchange on 
what the future 
has in store 




THE PDPSCI PREDICTIONS EXCHANGE 



(DBSDEP) Will the FDA clear deep-brain 
stimulation as a treatment for clinical 
depression by September 30, 2008? 

As bizarre as it may sound, an electrode implanted deep in the 
brain can relieve otherwise intractable cases of depression. The 
technology is still experimental, but it could go mainstream soon. 
Exactly how soon is the question. Stage-2 clinical trials are in 
progress, and DBS is already FDA-approved for treating motor 
disorders, which is probably why the market is so upbeat. 



ENTER AT PPX.POPSCI.COM 
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(HELMET) Will the NFL give its players 
concussion-sensing helmets by the begin- 
ning of the 2008 season? 

Concussion-induced brain damage and dementia are increasingly 
common concerns for former pro football players. Fortunately, 
sensor-embedded helmets that tell sideline coaches whether a 
player has sustained a concussion-level hit already exist. Will the 
NFL start using them this year? The market believes it's likely. 
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(ARCOiL) Will oil from the Lomonosov 
Ridge, the Beaufort Sea or the Chuckchi Sea 
be packaged for export by January 1, 2010? 

Most people agree that the melting of the Arctic ice cap is not a 
good thing. Then again, most people aren't oil tycoons. Nearly 
every nation with any claim to Arctic resources is now rushing to 
secure oil rights in newly thawed territory. Drilling is inevitable 
—but how soon will it happen? PPX traders expect to be burning 
polar gasoline in two years or less. 
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NEW YEAR, NEW STOCKS TO WATCH 

A sampling of the stories the PPX will track in 2008 

(EADSPLN) 



IGTAIV) Will Grand 
Theft Auto IV be the 
best-selling game 
of the year? 

The fourth installment 
of the controversial hit 
game, which arrives 
mid-2008, is expected 
to outsell its predeces- 
sors—but can it beat 
Halo 3 and Madden! 



Will EADS 
start con- 
struction 
on a tourist 
rocket by 
December 
31,2008? 

The European aerospace 
giant's entry into the pri- 
vate space race shows 
that big players are 
starting to take space 
tourism seriously. But 
will EADS build a rocket- 
plane as soon as it says? 




(CNGSTN)Willa 
U.S. city of one mil- 
lion or more adopt 
congestion pricing 
by January 1,2009? 

London's solution to 
smog and gridlock: 
Charge drivers to enter 
the city. New York could 
follow suit. Will anyone 
pull the trigger? 
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(BEEBACK) Will 
honeybee colonies 
fare better in 2008 
than in 2007? 

Honeybees pollinate 15 
percent of the plants we 
use for food— and last 
year, bees died in droves. 
Anxious scientists and 
farmers are eager to see 
improvement this year. 



WHAT IS 
THE PPX? 

THE POPSCI PREDIC- 
TIONS EXCHANGE (PPX) 
is where you can bet 
on the future of sci- 
ence and technology. 
Visit ppx.popsci.com 
to get an account with 
$250,000 in PopSci Dol- 
lars. Buy propositions 
you think will happen, 
and compete against 
other players for prizes 
and bragging rights. 
The price of each 
proposition reflects 
the probability that 
the proposition will 
come true. 
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I Do Blu. 

High Definition TV and Blu- ray... 
a picture perfect marriage. 




To achieve "Picture Perfection" with your HDTV you need Biu-ray Disc®. Every Blu-ray™ player has perfect 1080p HD picture 
and lossless HD audio up to 7.1 surround. Connect your HDTV with Blu-ray Disc and you'll be saying "I Do Blu!" 




Available or coming soon to Blu-ray Disc "Superman Returns TM & C DC Comics. £> & TM Warner Bros Entertainment Inc. B/u-rayOisc 



FUEL EFFICIENCY E85 ETHANOL 



mm 

HYBRID 




ELECTRIC 



FUEL CELL 



Gas-friendly to gas-free. 



The best emissions strategy is a zero-emissions strategy. Chevy " is launching a test fleet of 100 hydrogen-powered 
fuel cell Equinox 0 SUVs. This fleet will hit the streets of New York City; Washington, D.C.; and Los Angeles. 
"Project Driveway" is the first large-scale market test of fuel cell vehicles with real drivers in the real world. Why? 
Because hydrogen fuel cells use zero gasoline and produce zero emissions' They're a sustainable technology for a 

better environment. And they ultimately reduce our dependence on petroleum. Equinox 
Fuel Cell is an electric vehicle powered by the GM® fourth-generation fuel cell system, 
our most advanced fuel cell propulsion system to date. The electric motor traction 
system will provide the vehicle with Instantaneous torque, smooth acceleration, and 
quiet performance. Equinox Fuel Cell has been designed to meet all applicable 2007 U.S. 
government Federal Motor Vehicle Safety Standards. Moreover, it can start and operate 
in subfreezing temperatures, go nearly 200 miles per fill-up, and reach a top speed of 
iSTJSi^"'"" 100 mph. f Find out more at chevy.com AN AMERICAN R VOUfTXJN 
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